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The military-developed curriculum materials in this course 
package were selected by the National Center for Research In 
Vocational Education Military Curricul^im Project for dissem- 
ination to the siK regional Curriculum OcxDrdinataiari Centers and 
other instructional materials agencies. The purpose of 
disseminating ttiese courses was to make curriculum materials 
developed by the military more accessible to vocational 
educators in the ci,vilian . "^.tting, 

■ The course materials were aojuired, evaluated by project 
staff and practitioners in the field, and prepared for 
disseaninatiCMi, Materials which were specific to the lilitary 
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val for their use was obtained. These course packages contain 
curriculum resource materials i^ch can be adapted to suf^rt 
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What Materials 
Are Available? 



How Can These 
lUiateriais Be Obtained? 



an aclrvity to increase the accessibility of 
military developed curriculum materials to 
vocational and technical educators. 

This project, funded by the U.S. Office of 
Education, includes the identification and 
acquisition of curriculum materials in print 
form fr Jm the Coast Guard, Air Force, 
|^,-&fffiy. Marine Corps and Navy, 

Access to military curnculum materials is 
provided throuyh a "Joint Memorandum of 
Understanding" between the U.S. Office of 
Education and the Department of Defense. 

Jhe acquired materials are reviewed by staff 
ffnd .subject matter specialists, and courses 
deemed applicable to vocational and tech- 
nical education are Selected for dissemination. 

The Nation.^)! Center for Research in 
Vocational Education is the U.S. Office of 
Educatior^'s designated representative tc 
acquire the materials and conduct the project 
activities. 

Project Staff: 

Wesley E. Budke, Ph.D., Director 
National Center Clearinghouse 

Shirley A, Chase, Ph.D. 
Project Director 



One hundred twenty courses on microfiche 
(thirteen in paper form) and descriptions of 
each have been provided to the vocational 
Curriculum Coordination Centers and other 
instructional materials agencies for dissemi- 
nation. 

Course materials include programmed 
instruction, curriculum outlines, instructor 
guides, student workbooks and technical 
manuals. 

The 120 courses represent the following 
sixteen vocational subject areas: 



Agriculture 
Aviation 
Building & 

Construction 

Trades 
Clerical 

Occupations 
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Engine Mechanics 



Food Service 
Health 

Heating & Air 
Conditioning 
Machine Shop 
Management & 

Supervision 
Meteorology & 

Navigation 
Photography 
Public Service 



The number of courses and the subject areas 
represented will expand as additional mate- 
rials with application to vocational and 
technical education are identified and selected 
for dissemination. 



Contact the Curriculum C^rdination Center 
in your region for information on obtaining 
materials (e,g,, availability and cost). They 
will respond to your request directly or refer 
you to an instructional materials agency 
closer to you. 
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The National Center 
Mission Statement 



The National Center for Research in 
Vocational Education's mission is to increase 
the ability of diverse agencies, institutions, 
and Organizations to solve educational prob-' 
Terns relating to individual career planning, 
preparation, and progression. The National 
Center fulfills its mission by: 

• Generating knowledge through research 

t 

■ Developing educational programs and 
products 

• Evaluating individual program needs 
and Outcomes ) 

■ Installing educational programs and 
products 

^ Operating information systems and 
^ services 

/ • Conduc;ing leadership cevelopment and 
training programs 

FOR FURTHER INFORMATION ABOUT 
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be entry-level prerequisites 



2, 



COURSE UKGTH: 



108 contact hours; 4 weeks, average 

3. LOCATIONS AT WHICH TAUGHT: 

Service School Command, San Diego, California 
Service School Command, Great Lak^s, Illinois 
Service School Command, Orlando, Flori4a 

A. CLASS CAPACITY: 

Normal Lo^d: 18 per carrel group 
Maxiattim Load: 30 per carrel group 

5, INSTRUCTOR REQUIBEMENTS : 

18 per shift, 36 total for BE&E San Diego 



6. IHSTRUCTIOHAL PROGRAM MANAGER: . 
Electricity/Electronics Department 

Service School Command. San Diego, California 92133 

7. Quota coimtoi,: . 

llaval Military Personnel Consmand 

8. IMPLEMENTATION DATE: 
Modules 15-19: 1 May 1977 
Modules 20-25: 1 April 1977 
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9.^ PRIMARY MODE OF INSTRUCTION: 
Self paced 

•t 

10* PRECEDING CDRRICULTJH QUTLINE (Identification Data): 
Individualized Learning Development Group 
Service School Connoand^. KTC> San Dlego^ California 92133 

11. INSTRTJMEHTS -AIJID PROCEDURES FOR MEASURING SXUDEKT-pERFORMANCE: 
CKE progress tests, CMl module tests, performance tests. 

End of course comprehensive tests 
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Hot applicable 
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STUDENT DATA SHEET 



'1,_PERS0NNEL PHYSICAL REQUIREMENTS; 

As required by the Manual of Qual'ificationB for Advancement 
MVPEBS J8068^C^ for the specific school the student Is to attend, 

2, SSCURITy CLEAEANCE REQUIRED: 
Unclassified 



3, PREREQUISITE TRAINING: 

BE/E CVMTRAC A-100-0010 Modules 1 - lA 

A, PERSONNEL AND RATINGS ELIGIBLE: ^ 



' All pWsonnel in those ratings assigned to specific A*l schools who 
are required to demonstrate the applied skills and IgiovXedge of 
basic electricity aiid electronics t 

CTtI, DS, DT> EK, EN, ET> ETK, ETR> E\;, FTG> FTM, GSE, IC, RM, 

STG> STS, TD 

5, OBLIGATED SERVICE: 

' As determined by the specific ^-1 school 

■ r\ ' ■ ' 

6, WOBC/lffiC-^EAKHKD: * ' • 
None 

7, RJSLATED ^/OR FOLLOW-ON TRAINIKG: 
Specific A-1 school 

8, MODULES SPECIFIED FOR THE RATING: 

Modules 15 through 25 inclusive or part thereof determined by the 
specific A-1 school requirements. , 
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n FOREWORD 

The purpose of this curriculum outline is to provide interested activities 
ami personnel with a compilation of learning objectives students will 
achieve for modules 15 through 25 of Basic Electricity and Electronics 
Schbol; 

f 

The primary purpose of Modules 15-19 is co^ introduce the student to rudimen 
tary rroubleshooting skills,* The vehicle of instruction which the student 
will practice and be tested on is a basic superheterodyne radio receiver 
with four functional stages: the power supply^ audio frequency^ ^£adio 

St 

frequency and intermediate frequency amplifiers. The student will not get 
extensive^ cbmprenensive information abo* t the radio receiver. 

The primary purpose of modules 20-25 is to present to the student elcmen* 
tary electronic cirtuits; i,e,: power 'supplies^ amplifiers^ oscillators^ 
multivibrators and waveshaping circuits. The primary eaaiphasis in this 
entire Module series is solid state circuitry. Although electron tubes 
and circuits are addressed^ they are explained' in Merits of previously 
discussed solid state devices and the coverage can best be described as 
brief* 

To aid in interpolatibn^ any 'Igiowledge' type learning objective included 
herein has a standard of 1002 acquracy. Objectives which identify measure- 
ments as the testable behavior have a standard of +10%, 
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CURRICULUM OUTLINE OF INSTRUCTION 



Contact Hours 

Classroom/ Practical 
Learning Appllcatloa/ 
Centsr Laboratory 

MODULE 15tO SOLDERING TECHNIQUES 

TO 35.0 When the student completes this 
course, he will be able to SOLDER and 

BESCLDER cannon plugs, terminals, and _ . — ^ — — — 

fuse holders given a set of. toolsy-in " 
accordance with HItSTD 454e, require- 
ment, 5, 

TO 36.0 When the student completes this 
course^ he will be able to SOLDER and 
DESOLDER rdsistors^ capacitors^ diodes 
and REPAIR open foil runs on a printed 
circuit board, given a set of tools, 
in accordance' with HILSTD A54e^ requirer 

ment 5. * 

Lesson/Topic 15.1 Basic Soldering Techniques 

TO 35.0 When the student completes this 
course, he will be able to SOLDER and 
DESOLDER cannon plugs, terminals, and 
fuse holders given a set of tools, in ^ 
accordance with MtLSTD A54e, require- 
ment 5, 

TO 36tO When the student completes this 
course, he will be able to SOLDER and 
DESOLOER resistors^ capacitors, diodes 
and REPAIR open foil runs on a printed 
circuit board, given a set of tools, 
tQ accordance with HILSTD 454e> require- 
ment 5. 

EO 15.35.1tl Match the names of a Soldering 
Iron, Wire Stripper^ Diagonal Pliers^ 
Needle-nose Pliers^ Chain^ose Pliers, 
Heat Sink(s), Clamp, Tweezer(s)> 
Hemostat(s)> Antiwicklng Tool and Solder 
Sucker to their illustrations* 



Classroom/ 

Learning 

Center 

EO 15.35,1,2 Match the names of the solder- 
ing Iron> Wire Stripper^ Diagonal Pliers, 
Needle-*nose Pliers^ Chain*nose Pliers, 
Heat Sink(s)^ Clamp> TveezerCs)^ 
Hv*mostat(s) , Antiwicking Tool and Solder 
Sucker to their funcj;ions._^_ . - - - 

EO 15.35.1.3 SELECT the reason for using 
60/40 rosin core solder when soldering on 
electronic/electrical circuits givefi a 
list of possible reasons. 

EO 15.35.1.4 SELECT the sequence of s..eps 
used in preparing a t^oldpring iron or 
gun for soldering given . list of possible 
sequences . 

EO 15.35.1.5 PREPAEE terminals and fuse 
holder for soldering given a set of 
soldering tools and a junction box, in 
accordance with MILSXD 454e> requirement 5. 

EO 15.35.1.6 PREPARE wires for soldering 
given a set of tools and various lengths 
and gauges or single and multi~strand 
wire in accordance with MILSTD 454e> 
requirement 5. 

EO 15.35.1.7 ATTACH wires to the terminals 
and fuse holder in a junction box given a 
set of tools, and wires, in accordance 
with baLSTD 454e> requirement 5. 

EO 15,35.1>8 SOLDER wires to terminals and 
fuse holders in a junction box given a 
set i>f tool's^ in accordance vith KILSTD 
454e^ requirement 5. 

EO 15.35.1.8.1 MAtCH the flow and sweat 
methods of soldering to a list of their 
procedures. ' - * ^ 

EO 15,35.1+8.2 select' the procedure of ■ 
applying heat to a connection to be 
soldered^ given a list of procedures. 
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^ Classroom/ 
Learning 
Center 



Practical 

Application/ 

Laboratory 



EO 15,35.1.9 ASSEMBLE a power plug and a 
cannon plug given a set of tools, in 
accordance with KAVSHIPS O9o7-00-160, 
Sectiofl 6, 

EO 15.35,1.9,1 SOLDEK a cannon plug using 
the sweat method given a> set of tools, in 
accordance with MILSTD 454e, requirement 5, 

EO 15.35,1.10, DESOLDER terminals, fuse 
holders and cannon plugs given a set of 
tools and a junction bo^, in accordance 
with MILSTD 45Ae, requirement 5. 

BO 15*36,1.1 SELECT the procedures for 

soldering components on a printed circuit 
board given a list of procedures, 

EO 15.36,1.2 PEEPARE and SOLDEK resistors, 
capacitors and diodes on a printed circuit 
board, given a set of tools. In accordance 
with MILSTD 454e, requirement 5, 

EO 15.36.1,3 DESOLDER resistors, capacitors 
and diodes from a printed circuit board, 
given a set of tools in accordance with 
IIILSTD 454e, requirement 5. 

EO 15.36ol.4 MATCH the flow and bridging 

methods of repairing printed circuit board 
foil runs given lists of their procedures. 

EO 15.36.1.5 REPAIR two open foil runs on a 
defective printed circuit board, one using 
the flow method and one using the bridging 
method of soldering^ given a set of tools, 
in accordance with MILSTD 454e, require- 
ment 5, 

EO 15,36.1,6^ DESOLDER two foil ran repairs 
on a printed circuit board given a set of 
tools> in accordance with MILSTD 454e, 
requirement 5. 
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CURRICULUM ODTLINE OF .INSTRUCTION 



• * . Contact Hours Classroom/ Tractlcal 

. . _„ Learning Applltatlon/ 

MODULE 16.0 USING A TECHNICAL MANUAL Laboratory 

Supported partially by this Module and partially by Modules 17.0, 
18.0 and 19.0 



To 37.0 When the student completes this 
course he will be able to TROUBLESHOOT a 
basic radio receiver (RF, if, AF, and 
power supply stages) to a faulty component 
using a technical ciazxual^ multimeter^ 
oscilloscope and signal generator and 
RECORD the circuit symbol nxnnber and/or 
manufacturer's part number of the faulty 
component . 

Lesson Topic 16.1 Introduction To Operation & 

Maintenance Manuals 



Supported partially by this lesson topic and lesson topic 16.2 and 
Modules 17.0, 18.0 and 19.0, 

TO 37*0 When the student completes this 
course he will be able to TROUBLESHOOT a 
basic radio receiver (RF, IF, AP and power 
supply stages) to a faulty component u&ing 
a technical manual, amltlmeter, oscillo- 
scope arid signal generator and RECORD the 
circuit symbol number and/or manufac- 
turfir*s part number of the faulty compo- 
nent* 

EO 16.37.1*1 MATCH the section numbers of a 
Navy technical manual to their titles. 

EO :16.37.1.2 MATCH each section of a seven f . - ^ ... 
section Navy technical manual to list of . . / 

statements descrlbljig information contained 
in tbeiinanual* 

EO .16,37A,3 SELECT the schematic symbols V- - 
most tommonly used' to represent test .joints 
^iven a group of schematic symbols. 

EO 16.37\l.4 SELECT the schematic symbols 
most commonly used to represent inter* 
connection(s) given a grc^tp of schematic 
symbols . 
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Classroom/ 
Learning 
Center 



EO 16*37*1.5 SELECT the circuit symbol 
number (reference symbol number) ior a 
component, given the unit, assembly, sub-- 
assembly, component nximbers, and a list 
of circuit symbol numbers. 

Lesson Topic 16*2 6B25 Operation & Mainte- 
nance Manual 

Supported partially by the lesson topic and lesson topic 16.1 and 
Module 17.0, 18.0 and 19o0. 

TO' 57.0 When the student completes this 
course he will be able to TROBBLESHOOT a 
basic radio receiver (RF, IF, AP and 
power supply stages) to a faulty component 
using a technical manual, multimeter, 
oscilloscope and signal generator and 
KECOItD the circuit symbol number and/or 
manufacturer's part number of the faulty 
component . 

EO 16.37.2*1 INSTALL resistors diodes and 
electrolytic capacitors on a prefabri-- 
cated c;'i:cuit board, given a technical 
manual and tools* Completed board must 
conform to technical manual specifications 
and MliiSTD A54e, requirement 5. 

EO 16o37.;M.1 identify the cathode and 

anode of a semiconductor diode by select-- 
ing the correctly labelled schematic 
symool given a group of symbols. 

£0 16.37.2.1.2 IDENTIFY the anode or 

tathode leads of four solid state diodes 
given Illustrations of diodes with 
different physical characteristics. 



Practical 

Application/ 

Laboratory 



EO 16.37.2.1*3 IDENTIFY the proper method 
of testing a semiconductor diode with a 
multimeter by selecting and sequencing 
^ the steps required to measure a diode's 

front to-back-rat lo. 



EO 16*37. 2,1. A LABEL a schematic symbol of 
a semiconductor diode indicating the 
direction of forward current flowo 



5 
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- -—- ■ - : — ^Classroom/ Practical 

Learning Application/ 

^ ^ Center Lal>oratory 

16*37*2*1*5 DETERMINE front-to-back 
ratio of a semiconductor diode given a 
multjijnet er. 



— cussrcutuK omiNE oTInstrdction 



Contact Hours 



M0DUI:E 17+0 BASIC OSCILLOSCOPE OPERATION 



Classroom/ 

Learning 

Center 



Practical 

Application/ 

Laboratory 



Supported partially by this Module and partially by Module 16.0, 18.0 
and 19.0. 



TO 37.0 When the student completes this 
course he wiU be able to TROUBLESHOOT a 
basic radio receiver (RF, IF> AP and power*-^ 
supply stages) to a faulty component uslng^ 
a technical sanual^ multimeter > oscillo- 
scope and signal generator and RBCORD the 
circuit symbol number and/or manufacturer's 
part ntmbei, of the faulty component. 

Supported partiaJ-ly by this Modu;Le and partially by Module 22 + 0. 



TO 38.0 When the student completes this ' 
course, he will be able to MEASURE with 
an oscilloscope and RECORD peak voltages, 
peak to peak voltages, . frequencies and the 
base line reference voltages of waveforms 

and IDENTITY and RECORD the types of wave* . ' 

" forms given a lOX probe atid a signal 
source. Measurements to be within ilO%. 

Lesson Topic 17+1 Operation 

Supported partiaUy by this lesson topic and lesson topic 17.2 and 
Modules 16.0, 18.0 and 19+0. 

TO 37.0 When the student completes this 

course he will be able to TROUBLESHOOT a 
basic radio receiver (RF> IF> AF and poper 
supply stages) to a faulty component using 
a technical manual, multimeter^ oscillo-^ 
scope and sigtial generator and RECORD the 
circuit ^ymbol number and/or manufacturer's 
part number of the faulty cotaponent. 

Supported partially by this lesson topic and lesson topic 17^2 and 22.3. 

TO. 38.0 When the student completes this 
course, he will be able to MEASURE with 
an oscilloscope and RECORD peak voltages;, 
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Classroom/ Practical 
Learning Application/ 
Center Laboratory 

peak to peak voltages, frequencies and 
the base line reference voltagsp of wave- 
forms and IDENTIFY and HECORD the types 
of waveforms given a lOX probe and a 
signal source. Measxirements to be with-- 
in i-10%. 

EO 17.38.1.1 SELECT voltage ajJaplitudt, wave 
8bape, phase relationship^ and frequency 
time a& display capabilities of ^ oscillo- 
scope given a list of capabilities* 

EO 17.38.1.2 IDENTIFY the function and effect 
of the ON-OFF^ Focus^ Intensity^ Scale 
illunination, Astigmatism, Horizontal 
Hultiplier^ Time Base^ Horizontal Position, 
Vertical Amplitude, Vertical Position, AC- 
DC, Ttigger Sojirce, Stability, Trigger aiid 
Trigger Level controls with respect to an 
oscilloscope^o presentation by matching 
the front panel controls to their functions 
and to their effects. 

EO 17.38*1.3 SELECT the function of a lOX 

probe given a list of possible functions. ^ 

EO 17.38.1.4 CALIBRATE a lOX probe, given an 
uncalibrated lOX probe and an oscilloscope. 

EO l7.38ol.5 IDENTIFY the steps In the pro* 
cedure used to calibrate a lOX probe given 
a list of steps. 

Lesson Topic 17.2 Waveform Identif ic^^tion ^ _ 

Voltage Measurement * , - -c ^ " 

Supported partially by this .lesson topic and lesson t.pplc 17*2 and 
Modules 16.0, 18.0 acd J19.^). . To - > . 

TO 37 «0 When the student ccnipletes this 

^course he will be.able to TKDD3LESHO0T d \- .z.. - 

basic radio receiver (EF, IF, AF and power 
supply stages) to a faulty component using 
a technical manual, tnultlmeter, oscillo- 
scope and signal generator and F^CORB the 
circuit symbol number and/or inanufacturer^s 
part number of the faulty cfwjponent. 



s 22 



Classroom/ 

Learning 

Center 



Practical 

AppHcatlon/ 

Laboratory 



6 



Supported partially by this lesson topic and lesson topic 17,1 and 22*3 

TO 38.0 When the student completes this 
course, he will be able to MEASURE with 
an oscilloscope and BECORD peak voltage^ 
peak to pef.k voltage^ frequency, the base 
line reference voltage, and to IDENTIFY 
and RECORD types of waveforms > given a 

lOX prob6 and a signal source* , 

EO 17,38.2.1 IDENT"^ and RECORD the shape, 
and MEASURE and RECORD the base line ref- 
erence level, ptak j^oltage, and peak-to* 
peak voltage of a sine wave on an oscillo- 
scope> given a signal source. Measurements 
must be within +10%. 

EO 17.38.2.2 IDENTIFY and RECORD the shape, 
and MEASDRE and RECORD the base line 
reference levels peak voltage and peak-to- 
peak voltage of a square wave on an oscillo"* 
scope, given a signal source. Measurements 
must be within ±10%, 
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Contact Hours 



Classroom/ 

LeamlBg 

Center 



Practical 

Application/ 

Laboratory 



MODULE 18,0 BASIC TROUBLESHOOTIH& TECHHIQUES 

Supported partially by tMs Module and partially by Modules 16.0 17,0 



,T0 37*0 When the student completes this 
course he will be able to TROUBLESHOOT a 
basic radio receiver (RF^ IF> AF and 
power supply stages) to a fault; compo^ 
nent using a technical vannal^ tiioltl- 
meter ^ -oscilloscope and signaX generator 
and RECORD the circuit symbol iiumber and/ 
or manufacturer's part number of the 
faulty component* 

Lesson Topic 18,1 Signal Tracing 

Supported partially by this lesson topic and by lesson topic 18,2 and 18,3 
and Modules 16,0^ 17,0 and 19<0* 

TO 37*0 When the student completes this 
course he will be able to TROUBLESHOOT a 
basic radio receiver <RF> IF> AF and 
power supply stages) to a faulty compo- 
nent using a technical manu^l^ multi- 
meter^ oscilloscope and signal generator 
and RECORD the circuit symbol number and/ 
or manufacturer's pa*t number of the 
faulty component. 

EO 18*37*1.1 SELECT the statement best 
representing the iCO concept given a 
list of statements* 

EO 18*37*1*2 ^EI£CT the purpose of Signal 
Tracing given a list of purposes* 

EO 18.37*1*3 S3EI£CT the purpose of Signal 
lixjection given a list of purposes* 

EO 18.37*1.4(A) POSITION the front panel 
* controls of an AN/URM-25 signal generator 
to produce modulated and unmodulated sine 
waves 4 

EO 18*37*1.4(8) POSITION the front panel 

controls of a VAVETEK 186 signal geiierator 
tfo produce (1) modulated and unmodulated 
sine ^7Hves and (2) square waves. 



and 19.0. 
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Classroom/ , Tractlcal 
''^ Learning Application/ 
Center laboratory 

EO iff*37.1*5 IHJECT the appropriate signals 
at the inputs and OBSERVE the outputs of 
Radio Frequency/lTiterTnediate ?re<Tuency/ 
Ai^dio Frequency amplifier stages of an 
inoperative 6B25 radio receiver given an 
oscilloscope, techxiical manual and a 
signal generator* Standard vlll be con-^ 
sidereil accomplished when a faulty 
function Is located* 

Lesson ^opic 18*2 The Si3c Step Method of 

Troubleshooting 

Supported partially by this letsson topic and by lesson topic 18*1, and 
18*3 and Modules 36*0, 17*0 and 19*0* 

TO 37*0 When the student coiopletes this 
course he will be able to XROUBLESHOOT a 
basic radio receiver (RF, IF^ AT and 
power supply stages)- Co a faulty conpo- 
neat using s technical manual^ milti-^ 
meter, oscilloscope and signal generator 
ai^d RECORD the circuit symbol number anfl/ 
or manufacturer's' part number of the 
faulty component 4 

EO 18*37*2*1 MATCH the steps of the six- 
step method of troubleshooting to their 
sequential number* 

EO 18*37*2*2 IDENTIFY the information ob- 
tained from each step of the six-step 
method of troubleshooting* 

EO 18*37*2*3 IDENTIF? the advantages of 
bracketing, half -splitting and linear 
methods of troubleshooting given a list 
of statements. 

EO 18*37*2*4 LOCATE and RECORD the faulty 
stage in a prefaulted 6B25 radio receiver 
using the six-step troubleshooting method 
given an oscilloscope and a signal 
generator* 
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Classroom/ Practical 
Learning Application/ 
Ceater laboratory 



Lesson Topic 18.3 ' Troubleshooting The Power 

Supply Stage In A Eadi:> 
Receiver 



Supported partlelly by this lesson topic and by lesson topic 18. 1^ and 
18.3 and Modules 16.0^ 17.0 and 19.0. 

TO 37.0 ,Wb**n the student completes this 
course he will be abl^ to TROUBLESHOOT 
a basic radio rgneiver (RT^ IF^ AF and 
power supply stages) to a faulty compo- 
neni using c technical manual^ naltdnieter 
oscilloscope and signals-generator and 
RECORD the circuit symbol number atta/or 
manufacturer*s part number of the faulty 
, component. ^ . ' * 

EO 18.37.3.1 LOCATE a faulty component: in ^ 

a 6B25 radio receiver power supply using 
^he six-step troubleshooting method and 
"record the faulty component*s circuit 

symbol and manufacturer*s part number 

given a multimeter^ a signal generator^ 

a technical manual and an oscilloscope. 

EO 18,37.3.1.1 SELECT the function of a 
"-power supply given a li*;t of statements. 

, EO 18.37.3.1.2 SELECT the functions of a 
rectifier^ filter^ and regulator giv^ a 
list of statements. 
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CUBBICULUM ODTLIKE OF IHSTRUCXION 



Contact Hours Classroom/ Practical 

Learning Application/ 
Center Laboratory 

MODULE 19,0 TBOUBLESBOOTING THE AKTLIFIER STAGES 
IN A ItADIO RECEIVER 

, Supported partially by. this module and partially by Modules 16*0, 17.0 
and 18.0. 

TO 37.0 Wh6n the student completes this 
course he will be able to TR0U3LESH00T a 
basic radio receiver (RF, IF, AF and 
power eupply^ stages) to a faulty compo- 
nent'^using a .technical manual, nmltiiseter, 
oscilloscope and signal generator and 
EEDORD thfi circuit symbol number and/or 

laanufacturer^a part number of the faulty ^ 
component. 

Lesson Topic 19.1 ^asic Transistor Operation 
. And Identification 

Supported partially by this lesson topic and lesson topic 19.2, 19«3, and 
19.4 and Modules ^^,61^0, 17.0 and 18.0. 

TO j7*0 When the student completes this 
course he will be able to TROOBLESHOOT a 
basic ra^io receiver" (RF, IF, AF and ^ — ; 
power supply stages) to a faulty compo- 
nent using a technical manpal, multisieter, 
oscilloscope and signal generator and 
RECORD the circuit symbol number and/or* 
manufacturer's part number of the faulty 
* ^ component « 

- * 

, EO 19.37.1.1 SEI£CT.^the function of' a tran- 
sistor glvei a ll^t of statements. 

♦ 

EO 19.37.1.1*1 SELECT the schematic symbols 
. for PNP and KPH transistors given a group 

of symbols. . ^ . * 

EO 19.37.1.1.2 IDENTIFY the emitter, base 

and collector leads of a KPK*and PK? .t 
transistor given schematic symbols of 
KPN and PNP transistors* 

EO 19*37*1.1.3 SELECT the ^trect paths for 

current flow through a transistor given ' ^ 

transistor schematic symbols showing path^ 

of current flow. ' 

13 . 
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' Classroom/ Practical 
Learning Application/ 

Center Laboratory 



EO 19,37,1,1.4 IDENTIFT the l^ds of a 
transistor given an Illustration of ^ 
transistor* 

EO 19,37,1,1,5 IDENTIF? the proper imetaod 
of testing a transistor with a miLti-- 
meter by selecting and sequencing tba 
steps. 

Lesson Topic 19;2 Troubleshootixig The ^odlo 

Frequency (AP) Ampllfiex 

Supported partially by this lesson topic and by lesson topic 19',1» 19,3^ 
and Modules 16, 0» 17,0 and 18,0, 

TO 37,0 Vhen the student completes this 
course he will be able to IROUBLESBCDX a 
basic radio receiver (KF> iy> .AF and 
power supply stages) to a faulty conpo- 
nent using a technical nianual^ -mu^tiiaeter^ 
oscUlosccpe and signal generator aod 
RECORD the circuit symbol number anz/ar 
manufacturer's part number of th^ failty 
component , 

EO 19,37,1 TROUBLESHOOT the Audio Fre- 
quency amplifier stage of a 6B25 Baiio 
Receiver to a faulty component usinj 
the sjbc-step nethod of troubleshooting^ 
given a prefaulted amplifier stage^ 
mulLimeter^ sigoal generator^ osclHo- 
ficope^ and technical manual, Standzxd 
vill be considered accomplished when. 
faulty comptn^t has been identified by . 
circuit symbol and manufacturer's part 
"number , 

^0 19*37,2,1,1 SELECX.the functions of tbc 

AF amplifier given a list of functions, ' ^ 

EO 19,37,2,1,2 IDENim the signal path - , . ^ . 

through the AF amplifier by selecting ' ' 

the schematic diagram of an amplliier 

with the correct signal path shoK^ from 

a group of AF amplifier schematic 

diagrams. 
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J Classroom/ - Prac t ical 

j Learn ing Appl icat ion/ 

Center Laboratory 

EO 19.37.^.1.3 .IDEKTIFY the signal at the 
check points of an AF amplifier schematic 
given the scheanatic diagram of the AF 
amplifier with the signal check points 
labeled. 

Lessoii Topic 19.3 Troubleshooting The Badio 

Frequency (RF) Amplifier 

Supported partially by this lesson topic and by lesson topic 19.1, 19.2, 
and 19.4 and Modules 16.0, 17.0, and 18*0. 

TO 37-0 When the student completes this 
course he will be able to TRDUBLESHOOT a 
basic radio receiver (RF, IF, AF and 
power supply stages) to a*faulty compo-- 
nent using a technical laanual, multimeter, 
oscilloscope and signal generator and 
RECORD the circuit symbol number and/or 
manufacturer's part number of the faulty 
component * 

EO 19.37.3.1 TRDUBLE:H00T the Radio Fre- 
quency amplifier stage of a 6B25 Radio 
Receiver to a faulty component using the 
six-step method of troubleshooting, given 
a prefaulted amplifier stage, multimeter, 
signal generator, oscilloscope, and 
technical manual. Standard will be 
considered accomplished when faulty 
component has been identified by circuit 
symbol and manufacturer's part number. 

EO 19.37.3.1.1 SELECT the functioijs of the 
RF amplifier given a list of functions. 

EO 19.37*3.1.2 IDEKTIFY the signal path 

through the RF amplifier by selecting the 
schematic diagram of an amplifier with 
the correct slggtal path shown from a 
■ group of RF amplifier schematic diagrams. 

EO 19.37.3.1.3 IDEHTIFY the signal at the 
check points of an RF amplifier schematic 
given the schematic diagram of the RF 
amplifier wi*h the signal check points 
labeled* 
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ClaGGtOQIQ/ 

Learning 
Center 



Practical 

Application/ 

Laboratory 



Lesson Topic 19.4 Troubleshooting The 

Intermediate Frequency 
(IT) Amplifier 

Supported partially by this lesson topic and partially by lessoil topic 19.1^ 
19.2, and 19.3 and Modules 16.0, 17.0 and 18.0 

TO 37.0 Vhen the student CQnq>letes this 
course he will be able to TROUBLESHOOT a 
basic radio receiver (fiF, IF, AF and 
power supply stages) to a faulty component 
using a technical iLanual, ntultlsieter^ 
oscilloscope and signal generator and 
RECOBD the circuit symbol number and/or 
manufacturer's part number of the faulty 
component . 

EO 19.37.4.1 TROUBLESHOOT the Intermediate 
Frequency amplifier stage of a 6B25 Radio 
Receiver to a faulty component using the 
siX'Step method of troubleshooting^ given 
a prefaulted amplifier stage^ multimeter^ 
signal generator^ oscilloscope^ and tech- 
nical manual. Standard will be considered 
accomplished when faulty component hae 
been Identified by circuit symbol and ' 
manufacturer's part ntmber. 

EO 19.37.4.1.1 SELECT the functions of the 
IF amplifier given a list of functions. 

EO 19.37.4.1.2 IDENTIFY the signal path 

through the IF amplifier by selecting the 
schematic di&gram of .an amplifier with 

the correct slgiial path -shown from a group . ^ ' - . 

of IF amplifier schematic diagrams, 

EO 19<37*4,1,3 IDEWnFT the slgnalrat the " 

.check points of an IF amplifier schematic ■ * \ ' \ 
■given the schematic-diagraui^of the XF ■ ^ " - 
amplifier with the signal check points 
labeled. 
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CUKRtCULUM OUTLIKE OF INSTRUCTION 



Contact Hours Classroom/ Practical 

Learning Application/ 
Center Laborator y 

MODDLE 20.0 SOLID STATE POWER SUPPLIES 

Supported partially by this lesson topic and partially by Module 1 
through 19 

TO 40.0 When the student completes this 
course^ he will be' able to TROUBLESHOOT 
tvo (one at a time) faulty solid state 
pover supplies to the component levels 
given a training device^ multimeter, 
oscilloscope^ and schematic diagrams. 
Repair work will be done with siaillar 
components on a practice card. Fault 
diagnosis to be lOOX correct with repair 
work passing a Learning Center Instructor's 
visual and physical check. 

Lesson Topic 20.1 Power Supply Functional 

Analysis 

TO 40.0 ITiien the student completes this 
course^ he will be able to TROUBLESHOOT 
Two ( one at a time) faulty solid state 
power supplies to the component levels 
giving a training device, multimeter^ 
oscilloscope^ and schematic diagrams. 
Repair work will be done with similar 
components on a practice card. ^ Fault 
diagnosis to be 100% correct with repair 
work passing a Learning Center Instructor's 
visual and physical check. 

EO 20.1.40.1 RECOGNIZE the overall function 
of an electronic power supply by se- 
lecting the correct statement fTom a list 
of possible choices^ only one oi which 
is correct. lOOJE accuracy Is required. 

EO 20.1. 40.1.1 IDENTIFY the functions of the 
input stage (circuit) of an electronic 
power supply by selecting the correct 
functions from a list of ser^reral choices. 
100% accuracy Is required. 

EO 20.1.40.1.2 lUEKTIFY the function of the 
rectifier stage of a power supply by 
selecting the correct function from a 
list of several choices. 100% accuracy 
is required. 
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' Classroom/ Practical 
Learning Application/ 
^ Center Laboratory 

EO 20.1.40.1.3 IDENfm the function of the 
tranl^ormer secondary of an electronic 
power supply by selecting the correct 
statement of the function of the trans- 
former secondary ±a an electronic power 
supply from a list of four statements, 
only one of which is correct. 100% 
acrijracy is required. 

EO 2O.1.40rl.4 IDENTirY the function of the 
filter stage of an electronic power supply 
by selecting the correct statment of the 
futtction of the filter stage of a basic 
power supply from a list of several 
choices, only one of which is correct. 
100% accuracy is required* 

EO 20.1.40.1.5 IDENTin the function of the 
regulator stage of an electronic power 
supply by selecting the correct statement 
of the function of the regulator sta,ge of 
a basic power supply from a list of 
several statements, only one of which is 
correct. 100% accuracy is required. 

Lesson Topic 20.2 ?ower Supply Input Stage 

TO 40.0 When the student completes this 
course, he will be able to TROUBLESHOOT 
two (one at a time) faulty solid state 
power supplies to the component level, 
given a training device, multimeter, 
oscilloscope, and schematic diagrams. 
Repair work will be done with similar 

components ^n a practice card. fault t^^^ . - 
' diagnosis to be lOOJt correct .with repair ' ^/ ' \ 
work passing a Learning. Center Instructor's " 
visual and physical^zcheck. . _ , 'l^lll 

EO 20.2.40,2 ANALYZE the _ function of^the.. . - 

input stage of an electronic power ^supply J"" * \\ 
by observing, ,recordlngJand"lnterpreting , _ 

waveforms and voltages at .indicated test 
points on a training device. All recorded 
data must fall within specifications as 
stated in the job progrttm. 
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Classroom/ ' Pract ical 
Learn ing Applicat ion / 

EO 20.2.40.2.1 IDEKTIIY the function of an Center Laboratory 

clactronic circuit breaker^ by selecting 

the correct statement of a function of a 

circuit breaker from a list of several 

statements, only one of which is correct, 

100% accuracy is required* 

EO 20.2.40.2,2 IDENTIFY the function of an 
Indicator light connected across the 
prlmar>* of the power supply transformer by 
selecting the correct stateaen: from a list 
of c veral statements, only ona of TJhich 
is correct* 100% accuracy is required* 

EO 20.2.40*2.3 M/^TCH physical conponents 
found in the input stage of an electronic 
power supply with their 'proper schematic 
symbols, given typic. jmponents and a 
list of symbols. 100% accuracy is re- 
quired . 

Lesson Topic 20.3 Power Supply Transformer 

Secondary Stage 

TO 40.0 When the student completes this 

course, he will be able to TROIIBLESHOOT two 
(one at a time) faulty solid state power 
supplies to the component level, given a 
training device, multimeter, oscilloscope, 
and schematic diagrams. Repair vK>xk will 
be done vith similar components on a 
practice card. Fault diagnosis to be 
100% correct xd.th repair work passing a 
Learning Center Instructor's visual and 
physical check. 

EO 20*3.40*3 ANALYZE the funct^^ of the 
first conversion stage (transformer 
secondary)^ of the basic power supply by 
observing, mea5;uring, and recording the 
normal waveforms and voltages at the 
transformer secondary test^-points and 
interpreting the differences in the 
primary and secondary measurements, given 
test equipment, training device, and a job 
program. All measured data iimst fall with- 
in tolerances as stated in the job piogram* 
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EO 20. 3. AO. 3. i IDENTIFY the function of a 
multi-secondary electronic transformer by 
selecting che correct statement of the 
function of\a multi**secondary transformer 
from a list j of several choices, only one 
of which is correct. 100% accuracy is 
required. 

EO 20.3.40.3.2 IDENTIFY the function of a 
centers-tapped secondary of an electronic 
power supply transformer by selecting the 
correct statement of the function of a 
center'-tapped secondary In a power supply 
transforaer from a list of several choices, 
only one of which is correct. 100% 
accuracy is required^ 

EO 20.3.40.3.3 LOCATE the three power supply 
transformer secondary connections in the 
electronic power supply using a training 
device and a schematic of the power supply 
circuit. All three connections must be 
correctly identified. 

Lesson Topic 20,4 Power Supply Rectifiers 

TO 40.0 VHien the student completes this 
course^ he will be able to TROUBLESHOOT 
two (one at a time) faulty solid state 
power supplies to the component level, 
given a training device^ multimeter^ 
oscilloscope, and schematic diagrams. 
Repair work will be done with similar 
components on a practice card. Fault 
diagnosis to be 100% correct with repair 
work passing a Learning Ceater Instructor's 
visual and physical check... ..^ . 

EO 20.4.40.4 filFFEEENTIATE between the 

schematic drawings of half-wave, full-wave, 
auid bridge rectifier circuits by matching , 
each of three schematics with its correct 
^type name. 100% accuracy is required. 

EO 20.4.40.5 MATCH illustrations to state* 
mftnts about the effects of applying forward 
bias to a diode, given four choices only 
one of which is correct concerning forward 
bias. 100^ accuracy is required. 



Classroom/ 

Learning 

Center 



Practical* 

Application/ 

Laboratory 
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EO 20.4.40.6 MATCH illustrations to state- 
ments about rhe effects of applying 
reverse bias to a diode, given four 
choices only one of which is correct, con- 
cerning reverse bias. 100% accuracy is 
required. 

EO 20.4.40.7 M^TCH the drawings of output 
waveforms of half -wave, full-wave^ and 
bridge rectifier circuits , with their 
correct names, given choices of names and 
drawings. Each waveform must be correctly 
named. 

EO 20.4.40.8 MEASURE the resistances and 
CAIiCUIiATE front-to-back ratios of diodes, 
given four different types of diodes, a 
job program, and a multimeter. All 
measureiQents and ratios to fall within 
tolerances specified on the job program. 

ISO 20.4.40.9 !1ATCH the physical components 
of Che second conversion stage of an 
electronic power scpply with their res- 
pective schematic symbols, given a 
schematic diagram, a job program, and a 
training device -power supply. 100%- 
accuracy is required. <^ 

EO 20*4.40.9.1 IDENTIFY the, location of 

components, letter/number designations, , 
and test points- of the second conversion 
state of an electronic power supply as 
required on the job program, given a 
schematic diagram and a training device 
power supply. 1003E accuracy is required* 

Lesson Topic 20.5 Power Supply Filters 

TO 40.0 Vhen the student completes this 

course he will be able to TRODBLESHOOT two 
(one at a time) faulty solid state power 
supplies to the component level, given a 
training device, multimeter^ oscilloscope, 
and schematic diagrams. Repair work will 
be done with similar components on a 
practice card. Fault diagnosis to be 100% 
. ' correct with repair work passing a 

Learning Center Instructor's visual and 
.physical check. . 



Classroom/ ■ Practical 
Learning Application/ 
Center Laboratory 



21 



classroom/ Practical 
Learning Application/ 
Center ■ Laboratory 



EO 20.5.40.10 OBSERVE, tEASUEE, and INTEPPRET 
the output waveforms and voltages from the 
filter stage^ of an electronic power supply^ 
given an oscilloscope, and a training 
device. Readings mist be vithln specified 
tolerances. 

EO 30.5*40.10.1 IDENTIFY schematic config- 
urations of capacitor input, choke input, 
and pi type filters of electronic power 
supplies, given sq^hematix: configurations 
of each* 1002 accuracy Is required. 

EO 20.5.40.10.2 IDENTIFY the output waveform 
of an electronic power supply filter 
circuit, gJrvSn drawings of various vave- 
forms only one of which is correct. 100% 
accuracy Is required. 

Lesson Topic 20.6 Power Supply Regulators 

TO 40.0 When the student completes this 

course he will be able to TROUBLESHOOT two 
(one at a tJ^e) faulty ©olid state power 
supplies to the component level, givers a 
training device, umltlaeter, oscilicscope, 
and schematic diagrams. Repair work will 
be done with siailar components "on a 
practice card. Fault diagnosis to be 100% 
correct with repair work passing a Learning 
Center Instructor's visual and physical 
check. 

EO 20,6.40.11 OBSERVE, MEASUBE and INTERPRET 
the voltage at: the power supply regulator - 
output wleh (1) input voltages change and 
(2) when loads are added, given a VOM, 
schematic diagram, a 3ob progpcani, and a 
training dwlce with provisions for varying 
^ line voltage and load conditions* headings- 
to be within tolerances specified In i:Iie " 
job prograiTi. * : ' 

FO 20.6.40.11.1 IDENTIFY the function of a 
series, regulator by selecting the statement 
'best describing the function of an elec- 
tronic series regulator, given an illus- 
tration and s set of statements. 100% 
accuracy is required. 
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ClassroomA Practical 
Learning Application/ 
EO 20.6.^0.11.2 IDEKTiry the function of a Center Uboratory 
shunt regulator by selecting the statement 
best describing the function of an 
electronic shunt regulator, given an 
illustration and a set of statements. 100% 
accuracy is required. 

EO 20. 6. 60.11. 3 IDENTIFy the function of a 
^ener dicJe acting as a voltage regulator 
in a power supply by selecting the most 
correct statement from a list of statements, 
one of which correctly describes the 
functions of a Zener diode, given an illus- 
tration and a set of statements* 100% 
accuracy is required. 

EO 20.6.60.11.6 MATCE the physical components 
of the output stage of an electronic power 
supply with their respective schematic 
symbols given a schenatio. diagram, a job 
program, and a training device power supply. 
100% accuracy is required. 

EO 20.6060.11.6.1 IDENTIFy the location of 
components, letter number designations and 
test points of the output stage of an elec- 
tronic power supply as required on the job 
program given a schematic diagram and 3 
training device power supply. lOOZ 
accuracy is required. 

Lesson Topic 20.7 power Supply System Concept 

TO 60.0 When the student completes this ' 

course he will be able to TROUBLESHOOT two 
(one at a time) faulty solid state power 
supplies to the component level, given a 
training device, multimeter^ oscilloscope, 
and schematic diagrams. Repair work will 
be done with similar components on a 
practice card. Fault diagnosis to be 100!S 
correct with repair work passing a 
Learning Center Instructor's visual and 
physical check. 
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EO 20.7.40.12 OBSERVE, MEASURE, RECORD and 
INTERPRET the normal waveforms at the 
output from each stage of an electronic 
power supply when each stage Is In a 
loaded condition, giver a training device, 
schematic diagrams, a job program, and an 
oscilloscope. Reading to fall within 
specified tolerances. 

EO 20.7.40.13 IDENTIFY how changes in current 
requirements are compensated for in an 
electronic power supply by selecting the 
correct statement from a list, given a 
list of choices only one of which is 
correct. lOOZ accuracy is required. 

EC 20.7.40.14 IDEtrriFY the stage of an 

electronic jfower supply showing the most 
noticeable output waveform change as a 
result of iaterstage loading by selecting 
the correct statement concerning such 
change, given a list of statements only 
one of which Is correct. 100% accuracy Is 
required . 

EO 20.7.40.14.1 DEFINE the cause of "loading'' 
by selecting the correct statement of the 
cause of loading of an electronic system, 
given a llst^ of statements only one of 
which is correct. 100% accuracy is 
required. 

EO 20.7.40.14.2 STATE the effect(s) of 
"loading" of an electronic system by 
selecting the correct statement of the 
effect(s) of loading .given a list of .state- 
ments only one of -which Is -correct 100% 
accuracy Is required^ ■ t , " " 



Classroom/ 

Learning 

Center 



Practical 
Appllcat ion/ 
Laboratory 
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CURRICULUM OUTLINE OF INSTRUCirOM 



Contact Hours 



MODULE 20T.0 ELECTRON TUBE POWER SUPPLIES 



Classroom/ 

Learning 

Center 



Pract leal 

Application/ 

Laboratory 



Supported partially by this Module and partially by Module 20, 

TO AX.O When the student completes this 
course, he wl* * ha able to DESCRIBE the 
functional and voltage similarities or 
differences between tube and solid state 
power supplies by selecting the correct 
stat€raent(s) concerning these similarities 
and/or differences from a given list of 
statements. lOOS accuracy is required. 



Lesson Topic 2(n!*l 



Electron Tube Power 
Supplies 



TO 41.0 When the student completes this 
. course, be will be able Co DESCRIBE the 
functional and voltage similarities or 
differences between tube and solid state 
power supplies by selecting the correct 
statement (s) concerning these similarities 
and/or differences from a given list^ of 
statements. 100% accuracy is required. 

EO 20T. 1.41.1 . DIFFERENTIATE between tube snd 
solid state power supply input circuits by 
choosing the correct stataDent(s) con** 
cerning similarities/differences^ given a 
set of statements. lOOX accuracy is 
required. 

EO 201,1.41.2 STATE the general similarities 
and/or differences -in tube type and solid 
state power supply transformer secondaries 
by selecting the best statement of similar- 
ities and/or differences^ givsi a choice 
of four statements. lOOZ accuracy is 
required. 

EO 20T. 1*41.3 COMPARE the fundamental circuit 
differences and/or similarities in the tube 
type and solid state rectifier circuits by 
selecting the most correct statement, 
given a set of four choices. 100% accuracy 
is required* 
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Classroom/, ' Practical, 
Learning Ajyplication/ 
K) ?OT,l,41,4 COMPARE the scheiaatlc symbols Center Laboratory 

and djxecrlon of current f Ipv of a tube 

^ype diode to a solid state diode by 

selecting the correct illustratiomfrom 

a given set of illustrations shoving 

directions jDf current flov through tube 

type HBd solid state diodes. lOCCC 

accuracy is required, 

EO 201,1,141,5 COMPARE and COKTKAST the 

tunctlon/slze/conflguratj.uii of solid state 
and tubcS type power supply filter networks 
by selccjting the correct statement Cs) con*- 
cemlng jthe above differences/ similar it les 
from a set of given statements, 1001 
accuracy is required, V 

EO 20T<1,4J,6 COMPAItE and CONTRAST the 

functions ax^/or circuit configurations of 
Cube type and Zener diode regulators by 
selecting the correct statement (s) con- 
cerning the above differences/ sin ilarities 
from a: set of given statemf^nts, lOOX 
accuracy Is required. 
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CURRICULUM outline' OF INSTRUCTION, 

Contact Hours Classroom/ Practical 

Learning . Application/ 
* Center ■ ' Laboratory 

MODULE 21.0 BASIC TRANSISTOR THEORY ' ' - \ 

Supported partially by this Module and partially *y Modules 1 through 



TO 42.0 When the student completes this 

course, he will be able to TROUBLESHOOT an 
audio amplifier training device, given the 
required test equipment, schematic diagram, 
and a prefaulted audio amplifier. Faults 
to be limited to open or shorted components; 
no more than one fault per problem. Remove/ 
replace a similar component on a practice 
card. lOOZ accuracy is required. 

Lesson Topic 21.1 jSasic transistor Theory 

TO 42.0 When the student completes this 

courfje, he will be able to TBOUBLESHOOT an 
audio amplifier traiTiirig device, given the * 
required test equipment, schematic diagram, 
and a prefaulted audio amplifier. Faults 
to be limited to, open or sh&rtad components; 
no more than one fault per problan. Remove/ 
replace a similar com^^nent on a practice 
card. 100% accuracy is required. 

EO 21.1.42.1 COMPARE the operation oi a 
transistor to a variable resistor, by 
selecting the correct statement from a 
group of four or identifying the correct 
circuit configuration with .100% accuracy. 

EO 21.1.42.1.1 SELECT the schematic symbol 
for the cooponent which functions most 
like a transistor from a choice of four 
schematic symbols of non-^actlve components. 
iOOjt accuracy is required. 

EO 21.1.42.1.2 ANALYZE the effects of a 
change in circuit resistance on current 
and voltage by selecting the correct 
voltage/current relationships from a group 
of fourp given a schematic diagram of a 
circuit containing a source connected to a 
variable resistor in series with a load. 
100% accuracy is required. 
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Ed 21*1*42*1*3 DETEBMINE the resultant 
qualitative Voltage drop across a tran^ 
eistor whan that transistor's conductivity 
increases/decreases^ by selecting the 
correct choice from a list of four possible 
^rhoices* 1002 accuracy is * required. 

EO 21*1*42*1*A IDENnrr the schematic symbol 
ior a three element FNF transistor by 
selecting the correct symbol from a set of 
four choices. lOCK accuracy is required. 

EO 21*1*42*1*5 IDENTIFI the schemat^;tc symbol 
for a three element NPN trans isforNJiy^ * 
selecting the correct symbol from a set of 
four choices* lOOZ accuracy is required. 
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EO 



Classroom/ 

Learning 

Center 



, Practical 
Application/ 
Laboratory 



21*1*A2*1.6 IDENnn the name of each 
lead on a ^transistor schematic symbol bv 
matching the correct name^ from the lisi 
provid€^^ with each lead as numbered on 
the schematic symbol shown. lOOZ accuracy 
is required* 

21*l*42*;i*7 IDENTirr the collectnr/ base> 
and emitter leads on an actual' transistor^ 
given a transistor* lOOZ accuracy is 
required* 



EO 21.1*42.1.8 IDENTIJTf tbe major current 
flow through an HFN/FNF transistor by 
selecting the schanatic symbol for an NPN/ 
PNP transistor which correctly illustrates 
the major current flow from .a list of 
transistor schematic symbols* 100% 
accuracy is required* 

Lesson lopic 21*2 Transistor Biasing- --^^ 

TO A2*0 When the student completes This ' 
course^ he will be -able to TROUBI£SHOOT an 
audio amplifier training de^ice^ .given'the 
required test equipment^ schematic diagram^ 
and a prefattlted audio amplifier* Faults 
to be liiaited to open or shorted components; 
no more than one fault per problem. Remove/ 
replace a similar component on a practice 
card* 100% accuracy is required. 
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Classroom/ Practical 
Learning Application/ 
EO 21*2*42*3 DEFINE the function or purpose Center Laboratory 
of. Cl) the transistor, C2) static/dynaiqic 
bias, and (3) stabilization in the con- 
version stage of an amplifier by selecting 
' the correct statement from a list of four 
choices, only one of which is correct* 
100% accuracy is required* 

,E0 21*2*42*3*1 DEFIHE static/dynamic bias by 
selecting the best statement from a list 
provided* 100% acct^acy is required* 

EO 21*2*42*3*2 SELECT the PNP and the NPN 
'transistor schematic symbols labelled with 
relative voltage polarities (bias) which 
will enable each of them to conduct, given 
sets of schematics )one set for each 
type), one of which is properly polarized* 
100% accuracy is required* 

EO 2^#2*42*3*3 DETERMINE a transistor ampli- 
fier's maxljinnn peak-to-peak output, given 
a transistor amplifier circuit with Vcc 

indicated and a list of four choices* ^ i 

only one of ^iiich is correct* 100% 
accuracy is required* ^ 

EO 21*2*42*3*4 IDENTIF? the basic reason for 
providing stabilization in a transistorized 
circuit by selecting the correct statement 
from a set of four choices only one of 
^ which is correct* 100% accuracy is 
required* 

EO 21*2*42*3*5 IDEKTIFJ the stabai^ing 
component(s) in a scheinatic diagram of a 
basic common emitter amplifier circuit by 
selecting the correct stabilizing component 
from a set of four choicer only one of 
which is correct* lOOZ accuracy is 
r4iquired* 

EO 21*2*42*3*6 SELECT the name of the tran- 
sistor element that controls current flow 
through the transistor, from a li^ of 
names including collector, emitter* and 
base* lOOSI accuracy is required* 



EO 21,2,42,3,7 ANALYZE the effects on the 
conduction of a PNP (NPN) transistor when 
a positive (or negative) Input alternation 
is applieil to the base by selecting from & 
choice of four statements only one of which 
is correct, 100% accuracy is required, 

EO 21,2,42,12 OBSERVE ard MEASURE the bias 
and its effects on a transistor amplifier 
given a training device^ an oscilloscope^ 
and a multliaeter, lOOS accuracy is 
required, 

EO 21,2,42,13' OBSERVE the effect, of temper- 
ature on the conduction of a transistor 
given a training device^ and a multimeter, 
lOOZ accuracy is required. 

Lesson Topic 21,3 Ba=>ic Transistor Aaipllfier 

Functional Analysis 

TO 42,0 When the student completes this 

course^ he vijul be able to XK0USLE5H00T an 
audio amplifier training device^ given the 
required test equipment^ schematic diagram^ 
and a prefaultod audio amplifier^ Faults 
to be limited to open or shorted components; 
no more than one fault per problem. Remove/ 
replace a similar component on a practice 
card, 100% accuracy Is required, 

EO 21,3,42,2 IDEirripy and locate the input 
section components on the basic audio 
amplifier cra'lning device^ given a training 
device^ technical manual or schematic 
diagram^ and the required equipment, 

VEO 2U3,42,4 DEFINE the function of an 

amplifier by choosing the correct state- 
ment from a list of four choices, 100% . 
- accuracy is requiied, 

EO 21,3,41,4,1 DEFINE the functions of each 
section (inputs conversion^ and output) of 
an audio frequency amplifier by selecting 
all of the correct statements for each 
from a list including (1) blocking D,C,> 
(2) amplif ication> and (3) coupling,- 100% 
acctiracy is required, 
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J * Classj^PQtt/ * Practical 

Learning Application/ 
Center Laboratory 

EO 21.3.42*5 DESCRIBF the major differences 
between R-C and transformer coupling by 
selecting the correct-stateaent V7hen 
given four statements comparing R-C and 
transformer coupling. Only one statement 
Is completely correct. lOOJt accuracy Is 
required. 

EO 21.3.42.6 DETERMINE, using the gain 
formula, the current gain ration of an 
amplifier, given an amplifier's Input and 
output current value. lOOX accuracy Is 
required. 

EO 21.3.42.7 LOCATE, physically and schemat- 
ically, the output section and test polnt(s) 
of an audio amplifier and HEASUKE the 
output signal voltage given an audio 
amplifier circuit or printed circuit board, 
a technical manual or schematic diagram^ 
and a multimeter or oscilloscope. Locate 
all test points with 100>I accuracy and 
measure the output signal voltage within 

EO 21.3.42.8 LOCATE, physically and schemat- 
ically, the conversion and test polnt(s) 
of an audio amplifier and KEASURE the 
output signal voltage given an audio 
amplifier circuit or printed circuit board, 
a technical manual or schematic diagram, 
and a multimeter or oscilloscope. Locate 
all test points with 100% accuracy and 
measure the output signal voltage within 
i lOZ. 

- EO 21.3.42.9 LOCATE a faulty conversion 
Section component in a basic audio 
amplifier, given a technical manual (or 
schematic), a circuit or circuit board 
containing at least one amplifier stage, 
a multimeter, signal generator, and an 
oscilloscope. 1O02 accuracy is required. 
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' ^ Classroom/' Practical 

Learning Application/ 
Center Laboratory 

Lesson Topic 21»A Basic Transistor Amplifier 

Configurations 

TO A2»0 When the student completes this 

coarse he will he ahle to TROUBLESHOOT an 
audio amplifier training device^ given the 
required test equjpment^ schematic diagram^ 
and a prefaulted audio amplifier. Faults 
to he limited to open or shorted components; 
no more than one fault per prohlem* Remove/ 
replace a similar component on a practice 
card* 1002 accuracy is required* 

EO 21tA*A2tlA IDENTIFY the schematic symbol^ 
phase shifty and current gain of the common 
baae^ cotmnon collector and common emitter * 
transistor configurations^ given schematics 
of these configurations and a list of state- 
ments only one of which Is correct* lOOZ 
accuracy Is required, 

EO 21»A»42,1A»1 OBSERVE the operation of the 
following transistor amplifiers^ common 
emitter^ common collector^ and common hase 
with regard to gain characteristics^ galn^ 
and phase inversion given a training 
device^ an oscilloscope^ and a signal 
generator* -100% accuracy Is required^ 

Lesson Topic 21*5 Basic Transistor Amplifier 

Circuit Analysis 

TO W»0 When the student completes this 
course^ he will be able to TROUBLESKOOT 
audio amplifier training device^ given the 
required test equipment^ schematic diagram^ 
and a prefaulted audio amplifier* Faults _ 
to be ilmlted to open or shorted coippo- . 
ents; no more than one fault per, problem* 
Itemo^e/ replace a similar .component on a ^ ^ 
^ practice card, lOOZ .accuracy is xequlred* 

EO 21»5t42tl0 IDENniT the conditions binder 
which a push-pii3l amplifier may be used 
selecting the correct statement (with 
regard to power output) from a list of 
four choices* 100% accuracy Is required. 
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- ' ClassrotM/ Practical 

Learning Application/ 
Center Laboratory 

EO 21.5.42.10.1 ' IDEKtm the electrical 
characteri^stic of a tratisistor that is 
"cut off" by selecting the most correct 
stat^ent from a choice of four stctments. 
100^ accuracy is required* 

EO 21.5.42.10.2 IDENTIFY the electrical 
characteristics of a transistor that is 

"saturated" by selecting the most correct ^ 
statement from ^ choice of four statements. 
100% accuracy is required. 

EO 21.5.42.10.3 DEFINE Class A bias by 
selecting the correct definition from a 
list of four choices. 100% accuracy is 
required. 

EO 21.5.42.10.4 DEFINE Class bias by 

selecting the correct statement from a ' 
list of four choices. 100% accuracy is 
required. 

EO 21.5.42.10.5 OBSERVE the cut off and 
saturation states oi a transistor by 
measuring the collector and base biasing 
voltages, given an oscilloscope, a 
training device and a job program. 

100% accuracy is required. ' ^ 

EO 21.5.42.10.6 OBSERVE Class A and Class B 
biasing by vletfing the output of a 

transistor amplifier, given an oscillo- ^ 
scope, a training device, and a job program. 
IOQa accuracy is required. 

EO 21.5.42.10.7 IDENTIFY basic push-pull 
amplifier configurations by selectlcig a 
schematic of a push-pull amplifier con- 
figuration from a choice of four schematics. 
100% accuracy is required. 

EO 21.5.42.10.8 IDENTITIC the purpose of a . 
phase splitter circuit, or device by 
selecting the correct statement from a 
list of four choices* 100% accuracy is 
required. 
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Classroom/ 
I.eamiiig 

Center 



Practical 

Application/ 

Laboratory 



EO 21,5,A2,l6,9 SELECT those clxoiits con*, 
taialug a phase splitter^ givmi fqur 
schanatic circuit diagrams • lOOZ 
accuracy is required, 

EO 21,5,A2,U DESCRIBE a complenientary- 
synmietry amplifier by selecting the 
correct description f-:om a list of four 
choices, lOOt accuracy is re^-yired, 

21,5,42,lia IDENTIFY those circuits 
not -containing a phase splitter, given 
four schematic circuit diagrams, lOOZ 
accuracy us required ^ 

EO 21,5,42,11,2 VEEIFI the proper operation 
of ^ push-pull amplifier by viewing its 
operation, given an oscilloscope, a 
training device, and accessories, 100% 
accuracy is required. 
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CURRICULUM OUTLINE OF INSTRUCTION 



Contact Hours Classroom/ Practical 

Leamiiig Application/ 
Center Laboratory 

MODULE 21T.0 HULTI^ELEMENT VACUUM TUBES 

Supported partially by this Module and partially by Modules 1 through 21 

TO 43.0 Vhen the student completes this 
* course^ he will be aDle to IDENTIFY the 
operational similarities differences ^ * . 

that exist between tubes and transistors' ^ 
by comparing similar circuit applicstions; 
100% accuracy is required. 

Lesson Topic 21T.1 Multi-Element Vacuum Tubes - - 

TO 43.0 When the student completes this 
course, he will be able to IDENTIFY tSe 
operational similarities and differences 
that exist between tubes and transistoi;s 
by comparing similar circuit, applications. 
100% accuracy is required. 

EO 21T.i.43ol IDENTIFY the elements of a 
triode tube by selecting the correct name 
for each element, given a schematic symbol 

and four choices of names. 100% accuracy v 
is r^'.quired. 

EO 21T.1.43.2 IDENTIFY the method of con- 
trolling current flow through a triode to 
obtain signal amplification by selecting 
the correct statement from a set of four 
choices. \00Z accuracy Is required^ 

EO 21T.1.A3.3 IDENTIFY a solid state device 
having current flow characteristics most 
like a triode vacuum tube by selecting the 
correct device from a list of four choices. 
100% accuracy is required. 

EO 21T.1.A3.A IDENTIFY a condition that will 
causa a triode vacuum tube to "cut off" by 
choosing the^most correct statement from 
a set of four choices. 100% accuracy is 
required. 
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Learning 

EO 21T, 1*43-5 IDEKTXFJ a condition that will Center 
cause a triode vacuua tube to "saturate" , 
by choosing the most correct statement 
from a set of four choices* lOOX accurac:sr 
is required* 

BO 21T*1*43*3 IDENXm the screen grid lii a 
tetrode vacuum tube given a schematic 
symbol of a tetrodo vacuum tube, 100% 
accuracy is required, 

EO 21T*1*A3*7 IDENTIFY the function of a 
screen grid in a vacuum tube by selecting 
the correct statement from a set of ^our 
choices* lOKS accuracy is required* 

EO 21T*1*A3*8 IDENTIEY three major advantages 
a pentode tube has over a tetrode tube or 
a triode tube by selecting the statement 
containing all three advantages in it* 
lOOZ accuracy is required* 

Usson Topic 2]T*2 Vacuum Tube Circuit 

Configurations 

10 A3*0 When the student completes this 
course> he will be able to IDEKTIFTt the 
operational similarities atui differences 
that exist between tubes ^d transistors 
by comparing similar circuit applications* 
100% accuracy required* 

EO 21T*2*^3*9 IDENTIFY by selecting, the 
Bolti st<*xe amplifier conf S-guration (OB, 
CE, CC) most like a grounded cathode 
amplifier, given foiir choices only one oi 
which is correct* J-OOX accuracy 
reiiuired*^. - '.r^^-v. : - ' 

BO 21T.2,A3.5a iDENTIFS: by selecting the 
output volcage^j^Bveforin of a grounded 
cathode amplifier circuit given a schematic 
<!laj;ram of « grounded cathode amplifier, 
an input vaveform, ^3iid a set of foui wave- 
form choices only r^^^B of which is correct. 
lOPt accuracy r<>quired* 
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Classroom/ Praccical 
Learn ing App 1 ica t ioa/ 

EO 21T.2.43,10 IDENTIFY ty selecting the Center Laboratory 

solid state amplifier circuit (CB^ CC, CE) 

iDost like a grounded grid amplifier 

circuit, given four choices, only one of 

vhich is correct. 100% accuracy is 

required. 

EO 21T,2,43,10.1 IDENTIFY by selecting the 
output voltage uavefom of a grounded grid 
amplifier, an input waveform, and a choice 
of four waveforms, only one of wh?.ch is 
correct. 100% accuracy is required. 

EO 21T,2,43,11 IDEkTIFY by selecting the 

solid state aiaplifier circuit (CB> CC, CE) 
most like a cathode follower circuit given 
four statements, only ore of which^ is - 
correct. 100% accuracy is required. 

EO 21T. 2.43. 11.1 IDEKTIFY by selecting the , ^ * 

output voltage waveform of a cathode 
follower amplifier circuit given a. 
schematic diagram of a cathode follower 
amplifier, an input waveform, and a choice 
of four output waveforms, *only one of which 
is correct. 100% accuracy is required. 

EO 21T.2.43.12 IDENTIFY by selecting a 
schematic diagram of a tube- type phase 
splitter circuit, given four schematic . ' ^ 
diagrams, only one of which is correct. 
IQOl accuracy is required. ^ 

EO 21T.2.43a3 IDEKTIFY by selecting a 

schematic diagram of a tube-type push-pull 
amplifier circu:lt> given four schematic 
diagrams, only one of which is correct. 
lOOJ accuracy is required. 

EO 21T.2.43.14^ TCEIFY the proper operation of 
vacujitt tubelawplif ier 'configurations (CC, 
CGy CP) ,by observing the ^In^t and the * 
output of tbe anplifier given a osclllo** 
scope, training device, and a job program. 
IQGZ accuracy is required. 

EO 21T.2.43.15 OPERATE a tube tester by 
testing various types of tubes given a 
tube tester, a box of tubes, and a job 
program. 100? accuracy is required. 
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Contact Bouts 



Classroom/ 

Learning 

Center 



Practical 

Application/ 

Laboratory 



MODULE 22*0 OSCimiOBS 



Supported partially by this Module snd partially by Module 1 through 21 

TO ^*4>Qj When the student completes this 
course » he uill be able to TROUELESBOOT 
an oscillator circuit, given a traii^ing 
device, required test equipment, technical 
manuals, schematics, and a practice board* 
Fault diagnosis to be 100% correct and any 
repair work completed on a practice board 
to pass a Learning Center Instructor's 
visual and physical check. 



Lesson Topic 22*1 I^icctional Analysis - 

TO 44*0. When the student completes this 
course, he will be able to TEOUBLESBOOT 
an oscillator circuit, given a training 
device, required test equipment, technical 
manuals, schematics, and a practice board* 
Fault diagnosis to be lOOS correct and any 
repair woi^k completed on a practice board 
to pass a Learning Center Instructor's 
visual and physical check* 

22*1*44*1 DEFINE the function of a basic 
oscillator by selecting the correct state- 
ment, from a list of four statements* 100% 
accuracy is required* 

EO 22,1,44,2 IDENniT the tank, amplifier, 
and feedback components in a basic ^ ^ 
occlllacor given a training device 
isclllator ",lrcult and Its scheaiatic 
diagram or .technical, manual and a job 
.program* lOOZ accuracy^ Is required* 

FO *'i,l*44*2*l DEFINE the function of the ^ 
tank circuit in an oscillator fay selecting 
the correct statement from a list of four 
choices*, 100% accuracy is required* 

EO 22*1*44*2,2 DEFINE the function of the 
amplifier section in an oscillator circuit 
by selecting the correct statement from e 
list of four choices* lOCKt accuracy is 
required* 

38 52 



ERIC 



Classroom/ * Practical 
Learning Application/ 
* Center laboratory 

EO 22.1.W.2.3 DEHBE the function of the 

feedback section or **loop*' In an oscillator 
by selecting the corvect statement from a 
list of four i-tateaents. 1002 accuracy is 
requ jxed ^ 

Lesson Topic 2k. 2 Parallel Resonant Circuits 



TO 44^0 V/hen the student completes this 
course^ he will be able to TROUBLESHOOT 
an oscillator circuity .given a training 
device^ required test equipment^ technical 
manuals/ schematics^ and a practice board. 
Fault diagnosis to be 100!S correct and any 
repair vork completed on a practice board 
to pass a Learning center Instructor's 
visual and physical check. 



EO 22.2.44.3 IDENTIFY the output waveform 
of a tank circuit operat)Lng at resonance 
by selectiiig an Illustration of the correct 
waveform from a set of four illustrations. 
100^ accuracy is required. 

EO 22.2.44*4 IDENTIFY the wavefonn that 

represents a "damped** slnewave by select-* 
ing the correct waveform fro!n a set of 
four. lOOS accuracy is required. 



EO 22.2.44.4.1 OBSERVE a damped waveform 
given an oscilloscope^ a training device, 
and a job program. 100% accuracy is 
requ Ired. 



EO 22.2.44.5 IDENTIFY t;be component tiiat, 
when changed, will vary the resonant 
frequency of a parallel tank circuit by 
selecting from a list of four statements 
the component that, when changed, will 
change the resonant frequency. 100% 
accuracy is required. 

Lesson Topic 22.3 Frequency Measurement Vith 

An Oscilloscope 
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TO ^^*0 -When the student cotipletes this 
, course, he will be jj)le to TROHBLESHOOT an 
oec^illator circuit, given a tralniifg 
^ dcvijce, required test equipment, technical 
laanuals^ schesaatlcs, and ^ practice 1>oard. 
Fault diagnosis to be lOOZ correct and any 
repair woih completed on a practice board 
to pass a Learning Center Instructor's ^ 
visual and physical check* 

EO 22.3,^^*6 KETEKaNE the frequency of a 
signal, given an oscilLloscppe, a Job 
Program, and a test signal generator set 
to a frequency unknown to the student c h, to 
within a tolerance of 51* 

EO 22,3*4^*6*1 rDHmiT an illustration of a 
waveform with one cycle correctly inarked 
by selecting the co,rrect choice from a 
set of fouivillustgations. 100% accuracy 
is required* 

EO 22*3*4^*6.2 DETERMINE, *y calculation, the 
period of a waveform, given an illustration 
of a waveform on a graticule and a Time/Div 
* control position setting, 1O02 accuracy is 
required. 

EO 22*3.^4,6,3 DETERMINE, by calculation, the 
frequency of waveform, given the period of 
the waveform. 100% accuracy is required. 

EO 22:.3.4^.6*^ DETERMINE, by calculation, the 
frequency of a waveform, given an illus- 
tration of a vaveform on a graticule and a 
Time/Div control position setting* lOOS 
accuracy is required* ^r v ^. 

Lesson Topic 22.^ Oscillator Operation 



TO 



Classroom/ 

Learning 

Center 



?ractl,cal 

Application/ 

Laboratory 



When^the stwdetit completes this 
course, he will be able to TROUBLESHOOT an 
oscillator circuit, given a training device, 
required testi equipment, technixial manuals, 
schematics, and a practice boards Fault 
diagnosis to be lOOZ correct and any rep£;:,r 
work completed on a practice board l:> pass 

a Learning Center InstnictorV vIftipI 
Dhvslcal check* ^v, 
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EO 22.A.W.7 IDENXIFY the schematic diagrams 
-of three basic (Axmstrong, Colpirts, and 
Clapp) oscillators, by selecting the 
Correct name for each schematic from a set 
of four scheoatlc drawings and a list of 
names. lOOZ accuracy is required. 

EO 22. A. W. 7.1 IDENTIFY the'purpose of the 
two series capacitors in the tank circuit 
of a Cdlpitts oscillator by selecting the 
correct statement, given a schematic and 
four statements about the tank circuit. 
100% accuracy is required. 

EO 22.A.4A./.2 IDENTIFY the sections of an 
A!nnstrong oscillator (tank, amplifier, or 
feedback), given a schematic of an Armstrong 
, oscillator and labeled components in each 
of the sections by selecting the correct 
stateanent from a set of four statements. 
100% accuracy is required. 

EO 22.4.44.8 OBSERVE the change in frequency 
of a tank circuit when changing certain 
components given an oscilloscope a training 
device and a job program. 100% accuracy is 
required. 

EO 22.4.W.9 IDENTIFY a commonly used 

voltage measuring device that should not 
be used to pake voltage measurements on an 
oscillator circuit, given a list of test 
equipment. H 100% accurac'y is required. 

EO 22. 4. W. 10 OBSERVE and RECORD the loadliig 
effects which occur when a VOM 1? connected 
to measure voltage in an oscillator circuit, 
given an oscilloscope, a VOM, a job program, 
and a device containing an oscHlatcr 
circuit. All measurements to fall within 
tolerances stated in the experiment sheet. 

EO 22.4.W,11 MEASURE and RECORD voltages In 
an oscillator circuit, given an EVM, 
oscillator training device, schematics, a 
job program and technical manual. Measure- 
ments to be within tolerances given in 
technical manual or progress check answer 
section. 



Classroom/ Practical 
Learning Appl icat ion/ 

C e n ter Laboratory 
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Classroom/ Practical 
Learning Application/ 

22,4*44,12 IDEtmn a malfunctioning ^^^iter Laboratory 

component ±a a prefaulted osci ll ator 

circuit, given the necessary toola, Job 

program^ a prefaulted training device, an 

oscilloscope and the appropriate technical 

manual or schematic. Fault diagnosis to 

be 100* correct. 
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CUmCULTOl OUTLINE OF INSTRUCTION 



Contact Bours 



MODULE 23,0 lIULTIVIBItATOBS 



Classrooia/ Practical 
Learning - Appl lea t Ion/ 
Center Laboratory ^ 



Supported partially by t^ls^Iodule and partially by Modules 1 through 19 
and 21 

TO 45*0 When the student completes this 
^ -course^ he vill be able to TBOUBLESHOOT 
multivibrator (fllp'-flop^ free-running^ 
one^shot) circuits^ given a prefaulted ' 
training device^ appropriate schematics 
^ (or technical iiianual)^ test equipment^ 
and necessary tools* Bemove and replace 
similar components on a practice circuit 
board. Faulty component identification 
must be 100% accurate^ Cooponent replace- 
ment must pass Learning Center Instructor's 
inspection t 

Lesson Topic 23,1 Bistable Multivibrator 

Operation (Fllp^-Flop) 

TO 45,0 When the student completes this 
course^ he will be able to TEOUBLESHOOT 
multlvlbracor (fllpirf lop) ^ free^-ruiming^ 
one-shot) circuits^ given a prefaulted 
training device > appropriate schematics 
(or technical manual)^ test equipment^ 
and necessary tools , Remove and replace 
similar components on a practice circuit 
board, ^Faulty component identification 
must be lOOZ accurate. Component replace- 
ment Tuust pass Learning Center Instructor's 
inspection* 

EO 23,1,45*1 IDENTIFy the schematic diagram 
of a flip-flop (bistable) multivibrator by 
selecting- the correct schematic diagram 
from a set of four choices* lOOZ accuracy 
is required* 

EO ' 23,1,45,2 IDENTITY the purpose of applying 
a triggering pulse to the toggle Ir.put of 
a bistable (flip-flop) multivibrator by 
selecting the correct statement iron a set 
of four choices, lOOX accuracy is required* 



Classroom/ Practical 
Learning Application/ 
EO 23,1,45,3 CONSTRUCT a basic flip-flop Center Laborator y 
(bistable) miltiVibxator, given a schematic 
diagram or a. parts layout template for a 
flip-£lop nultivibrator and a supply of 
parts. The constructed circuit tnwst be 
operational as specified in the Job 
program, 

EO 23,1,45,3,1 IDENTIFY the normal output 

waveform of a basic flip-flop multivibrator 
by selecting t'he illustration which 
resembles the normal output waveform of ^ 
flip-flop multivibrator for which the input 
signals and a flip*"flop (with toggle) 
symbol are given. At least one input pulse 
will have no affects lOQZ accuracy is 
required. 

Lesson Topic 23*2 As table Multivibrator ^ 

Operation (Free-Rxinning) 

TO 45,0 When the student completes this 
course, he will be able to TROUBLESHOOT 
multivibrator (flip-flop, free-running, 
one-shot) circuits, given a prefaulted 
training device, appropriate schematics 
(or technical manual), test equipment, and 
necessary circuit board* Faulty component 
identification must be 100% accurate. 
Component replacement must pass Learning 
Center Instructor*s inspection, 

EO 23t2,45t4 IDENTIFY the schematic diagram 
of a free-running (astable) multivibrator 
by selecting the correct schematic fiom a 
set of four choices*. 100% accuracy Is 
required, 

EO 23,2,45,5 IDENTIFY the correct output 

waveform of a basic frea-ranning (astable)-, ' 
laultivibrator by selecting the:Correct ^ ■^^-^'^ 
waveform descriptioa or, illustration from^ 
a set of four choices, 100% accuracy is 
required. 
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Classroom/ Practlc<il 
Lfta rn lug App 1 ica t ion / 

^ EO 23.2.45.6 CaVSTRUCT a basic free-running ^^^^^^ Laboratory 

-(astable)^ multivibrator, given a schematic 

diagram or a parts layout template for a 

free-running or astable owltivibrator and 

a supply of parts. The constructed 

circuit must be operational a$ specified 

in the job program. 

EO 23.2.45.6.1 OBSERVE, RECORD, and INTERPRET 
normal and ^bnonaal output waveforms of a 
free-runnliig (astable) multivibrator, 
given the necessary schematics, tools, job 
program, oscilloscope, and components or 
circuit boards. All measurements must fall 
within tolerances stated, in the job program. 

Lesson Topic 23.3, Monsotable Multivibrator 

Operation (one*-Shot) 

TO 45. 0 When the student completes this 
course, he will be able to TROUBLESHOOT 
multivibrator (flip-flop, free-running, 
one-shot) circuits, given a prefaulted 
training device, appropriate schematics 
(or technical nanual) , test equipment, 
and necessary tools* Remove and replace 
similar components on a practice circuit 
board. Faulty component identification 
must be 100% accurace* Component 
replacement must pass Learning Center 
I-istructor*s Inspection. 

EO 23.3.45*7 IDENTIFY the schematic diagram 
of a one-shot (monostable) multivibrator 
by selecting the correct schematic from a 
set of four choices* 100% accuracy is 
required. 

EO 23.3.45.8 IDENTIFy the correct output 
waveform of a basic one-shot (monostable) 
multivibrator by selecting the c*^rrect 
one-shot multivibrator output^ for a given 
input, from a set of four choices. 100% 
accuracy is required. 

EO 23.3.45*9 CONSTRUCT a basic one-shot 
(monostable) miltivibrator , given a 
schematic diagrac or a parts layout 
template and a supply of parts* The 
constructed cii*cult must be operational as 
specified in ttie job program* 
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. Claesroom/ Practical 
Learning Applltxation/ 
23,3, A5. 9.1 OBSERVE, RECOKD, and INTERPRET Center Laboratory 
normal .and abnormal output vaveforms of a ^ 
one-shot (nKmo stable) multivibrator, gtvcn 
the necessary schematics, tools, job 
program, an oscilloscope, and .components 
or circuit, boardst All measurements must 
fall within tolerances stated in the job 
program. 

23.3.A5.10 IDENTITY a malfunctioning 
component in a prefaulted multivibrator 
(Bistable, Astable, Monostable) circuit, 
given the necessary tools, job program, a 
prefjaulted training device, an oscilloscope', 
and the appropriate technical manual or 
schematic. Fault diagnosis to be IOCS 
correct. 
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CUmcULXJM OUTLINE OF INSTRUCTION 



Contact Hours Classroon/ ' Practical 

Learning Applicat ion/ 
Center Laboratory 

MODULE 24.0 HAVE SHAPING CIRCUITS 

Supported partially by this Module and partially by Modules 1 through 19 
and 21- , . 

TO 46.0 When the student completes this 
course, he will be able to ILENTIFY 
wa^e shaping circuits and their effects 
on input vavefoxms by matching an output 
waveform to a wave shapitig circuit and 
its Input waveform given Input and o^it-* 
put waveform illustrations .and wave 
shaping circuits schematic diagrams. 

Lesson Topic 24.1 Clippers 

TO 46.0 When the student completes this 
course, he will be able to IDENTIFY 
wave shaping circuits and their effects 
on input waveforms by matching an output 
waveform to a wave shaping circuit and 
its input waveform given input and out-* 
put waveform illustrations and wave 
shaping circuits schematic diagrams. 

EO 24.1.46.1 IDENTIFY the function of a 
clipper circuit by selecting the correct 
statement from a list of four statements. 
100% accuracy Is required. 

EO 24.1.46.2 IDENTIFY the schematic diagrams 
for each of the five basic clipper circuits 
(series positive^ series negative^ parallel 
positive^ parallel negative, ^nd parallel 
positive and negative) » given a set of five 
schematic diagrams, by selecting the 
schematic that matches the name given for 
each type of clipper circuit. 100% 
accuracy is required. 

EO 24.1.46.2.1 IDENTIFY by selecting, the 
schenatic diagrams of series/parallel 
clipper conf iguraticns given a set of 
schematic diagrams which Includes one of 
each of the configurations. 100% accuracy 
Is required. 
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Classroo©/ Practical 
Learntng Appl icat Ion/ 

EO 24,1,46,3 IBENTiry by selecting, the out* . Center Laboratory 
put waveform for each of the following 
three clipper circuits (positive, negative, 
and parallel negative and positive), given 
input and output vavctshapes and schematic 
diagrams* lOOZ accuracy is required* 

EO 24*1*46*4 IDENTiry by selecting, output 
Vbveforms showing bias eflects on series 
and parallel clipper circuits given a 
choice of five schematic diagrams and their 
respective output waveforms* 1002 accuracy 
is required* 

EO 24*1.46*5 OBSERVE BJod INT2EPEET clipper 
- output vavefotms (normal ttnd abnormal) by 
varying the bias voltage on a series or 
parallel clipper circuit, given an oscillo* 
scope, a job program, and a training device 
circuit* lOOZ accuracy is required* 

EO 24*1.46.5.1 IDENTIIT the input section, 
conversion section, and the output section 
in each of the five basic clipper circuits 
(series positive, seriets negative, parallel 
positive and parallel positive and negative) 
by locating all of the components in each 
section, given a training device or circuit 
boards containing clipper circuits, a job 
program^ and the applicable schematic 
diagrams or technical manuals* 100^ 
accuracy is required* 

, Lesson Topic 24*2 Clampers 

*1tO 46it) When the student- completes this course 
he yrill be^able i:o TEEHTITY wave shaping 
circuits and their ects on input wave- 
forms by matching an ^output waveform to a 
vav<^ slapinj circuit -aocid its input wave- 
'form given dnput and output -waveform " - " 
illustrations and wave -shaping circuit 
schematic diagrams. 

TjO 24*2.46*6 IDENTIIT the type of clamper out^ 
put waveforms, given four/five schematic 
diagrams of clamper types and output wave" 
forms* 100% accuracy is required* 



EO 24.2.46.6.1' IDENTIFY by matching, the 
function of the resistor, the capacitor, 
the diode, and the source (battery) In a 
basic clamper circuit, given a scbematic 
dlagran, a list of functions, and a list 
of components. 100% accuracy is required. 

EO 24.2.46.7 OBSERVE and INTERPEET clamper 
output waveform (normal and abnomal) given 
a training device/circuit, an oscilloscope, 
a job program, a variable bias supply, and 
a positive and/or negative clamper circuit. 
Interpret waveforms by answering applicable 
questions on the job program. 100% accuracy 
is required. 

EO 24.2.46.7,1 LOCATE all of the cooponents 
in each input section, output section, and 
conversion section of the two basic types 
of clamper circuits (positive and negative), 
given a training device or circuit boards 
tontaining clamper circuits, a job program^ 
and the applicable schematic diagrams or 
technical mantials. 100% accuracy Is 
required . 

EO 24.2.46.7.2 IDENTIFY the type of clamper 
and the amount and polarity of bias, given 
a training device, a job program, an oscillo^ 
scope and the applicable schematic diagram. 
Either the oscilloscope waveform or sche- 
matic diagram, or both, may be used in 
analyzing for type and/or biasing. 100% 
accuracy Is required. 

Lesson Topic 24.3 Integrators/Differentiators 

TO 46.0 When the student completes tbis 
course, he will be able to IDENTIFY wave 
shaping circuits and their effects on input 
wavefc^rms iJy laatching an output waveform to 
a wave shaping circuit and its input wave- 
form given input and output waveform 
illustrations and wave shaping circuit 
schematic diagrams. 

EO 24.3.46.8 IDENTIFY by Selecting, the 
schematics for RL and RC integrator and 
differentiator circuits, given a set of 
schematic diagrams. 100% accuracy Is 
required. 



Classrooio/ 

Learning 

Center 



Practical 

Application/ 

Laboratory 
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Classroom/ Practical 
Learning Application/ 
Center Laboratory 



EO 24,3,46.9 AKALTZE i^be conversion action in 
and KC dlf f ercutlator/lntegrator circuits, 
by siatcbing given Input and output wavefonas 
to the correct scbcyiatlc diagram^ with -.OOX 
accuracy. 

EO 24,3,46,10 DIFFEREHTIATE ''long'* and "short" 
time consjtants of EL and itC circuits used 
as integrators and differentiators, given 
^Ive time stateoiencs^ an RC circuit and an 
KL circuit, and selecting the best state- 
ment of relative time constant length, 
lOOZ accuracy Is required. 

EO 24,3,46,11 OBSERVE, TKTEKPRET, and RECOFD 
the effects of varying the time constant 
on an RC differentiator circuit, given a 
tra^iog device/circuit, and oscilloscope, 
and a job program. Recorded observations 
to fall within toler.Mces stated in the 
job program. 

EO 24.3,46.11,1 LOCATE and IDENTIFY Integrator 
and differentiator components installed in 
equipment, given a training device cr 
circuit boards containing integtator/ 
differentiator circuits and circuit sche- 
matic diagrams or technical manuals and a 
job program, lOOZ accuracy is required. 
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CURItI,CULPM OUTIJKE. OF IHSTRUCXIOH 



Contact Etmrs Classroom/ Practical 

Learatng Application/ 

Center Laboratory 

MODULE 25*0 SPECIAL DEVICES 

Supported partially by this Module and partially by Module 1 through^ ^ 
19 and 21* 

TO &7«0 When the student completes this 
course^ he will be able to TSOUBLESHOOT 
faulty UJT/SCR circuits^ given a training 
device, prefaulted UJT/SCR circuit cards^ 
and proper j:ools* Repair to be done tm a - 
practice board with slailar crtnponents* * 
Repair board to pass Leam±Qg Center 
Instructor's visual and physical inspec* 
tlon for quality* R^lace compcnent to 
be tested for damag^^nincurred during 
Installation* 

Lesson Topic 25*1 Silicon jatrol Rectifier 

Theory 

TO 67*0 When the student completes this 
course^ he will be able to TEDCBLESHOOT 
faulty UJT/SCR circuits^ given a training 
device^ prefaulted UJT/SCR circuit cards^ 
and proper tools* Repair to be done on a 
practice board with similar coaponentSt 
Repaired board to pass Learning Center 
Inspector's visual and physical inspect 
tlpn for quality* Replace coQponent to 
be tested for damage incurred during 
installation, 

EO 25*1*47*1 IDENTIFY by selecting^ the 
names of the three leads of an SCR^ 
given an unlabelled diagram of an sCR 
and a list of names* 100% accuracy 
is required* 

EO 25*1*47*2 IDENTIFY the conditions 
necessary to make an SCR start con- 
ducting by selection the correct state^ 
ment from a choice of four* 100% 
accuracy is required, 

EO 25*1*47*3 IDENTIFY the conditions 
necessary to maintain an SC^ In 
conduction by selecting the correct 
answer from a choice of four* 100% 
accoracy Is required* 

51 t)0 



CIbsstood/ -Practical 
Learning Appllcatlcm/ 
Center Laboratory 

EO 25*1,47.4 IDEKTirSf the conditions 

necessary to stop conduction of an SCR by 
selecting the conect answer from a choice 
of four. lOOZ accuracy is required. 

EO 25.1.47.5 OBSERVE and RECORD waveforms 
from an SCR ^ control circuit, giveai a 
training device or circuit and the proper 
tools, an oscilloscope.^ a job program, and 
schematic diagrams or technical manuals. 
Recorded data must be vithln limits shown 
tn the j' \ program. 

EO :i5.1*47.6 OBSERVE and RECORD waveforms 
from an SCR DC control circuit given a 
training device or circuit and the proper 
tools, an oscilloscope, a Job program, and 
schematic diagram or technical manuals. 
Recorded data must be within limits shown 
on the job program. 

Lesson Topic 25.2-^ Unijunction Transistor 

Theory 

TO 47.0 Vhen the student completes this; 
course, he will be able to TROUBLESHOOT 
faulty'TJJT/SCR circuits, given a training 
device, prefaulted TJJT/SCR circuit cards, 
and proper tooli^. Repair to be done on a 
practice board with similar components* 
Repair board to pass Learning Center 
Instructor's visual and physical inspec- 
tion for quality. Replace component to 
be tested for damage Incurred during 
installation. 

EO 25:2.47.7 IDENTIFY by matching,- the names 
of the three leads of a TIJT given an un- 
labelled diagram of a and ^ list of 
names. lOOZ accuracy Is required. 

EO 25.2.47.8 IDENTIFT the conditions neceFSary 

to make a TJJT conduct l>y selecting the . 
correct statement of conditions from a 
choice of four. 100% accuracy is requiired* 

EO 25.2.47.9 DEFINE the term "voltage 
gradient" as it applies to a TJJT by 
selecting the correct answer from a choice 
of four. 100% accuracy is required. 
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Classroom/ 

Learning 

Center 



Practical 
Application/ 
Laborato: 



EO 25. 2. W. 10 IDEKTIFX the conditions 

necessary to maintain conduction of a UJT 
by selecting the correct answer from a 
choice of four. 10031 accuracy is required. 

EO 25.2.47.11 IDENTIFX the conditions 

necessary to stop conduction cf a UhJT by 
selecting the correct answer frosi a choice 
of four. 100% accuracy Is recilred. 

ED 25.2.47.12 OBSERVE and RE'XRD nonaal wave- 
forms from a UJT sawtooth generator circuit 
given a training device^ a job program, 
-proper tools^ an oscilloscope^ a signal * 
generator^ and applicable scheaiatlc diagrams 
or technical nanuals. Recordd data inust be 
vlthin Idbaits stated in job program. 

EO 25.2.47.13 OBSERVE and RECORD waveforms 
from a UJT inultlvlbrator circuit given 
a training device, proper tools, an oscillo- 
scope, a signal generator, a job program, 
and schematic diagrams or tecbiical laanuals. 
Recorded data must be within liaits stated 
on the job program. 

EO 25.2.47.14 OBSERVE and RECORD norral wave- 
forms from a UJT trigger circuit given an 
applicable training device or circuit and 
the proper tools,/an oscilloscope, a signal 
generator, a job/program, and schematic 
diagrams or technical manuals. lOOZ 
accuracy is required. 

EO 25.2.47.15 LOCATE b faulty conponent in a 
"SCR control circult/UJT ramp generator 
circuit by dlscr jjainating betveen normal 
and abnormal waveforms from a prefaulted 
training device or circuit, and using the 
^^proper tools, an oscilloscope^ a signal 
generator ^.nd given a job progras and 
schematics or technical manuals. lOQZ 
accuracy is required. 
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ANNEX 

TRAIKING EQUIPMEHT UST 



Type 



NOMENCLATURE 
— J 


Designator 
or Device 
Number 


National 

Stock 

Numbe'' 


Per 
Sice 

Quantity 


PLASTIC CHASSIS BOX 


0001 


N61339-78-C-0117 


520 


POWER cord/plug 


002 


N61339-78-C-0117 


520 


CAKMON PLDG 


0005/0006 


N61339-78-C-0117 


520 


POKEk BECEPXACAL 




PT#5385 SANOOl 


520 


12 IN/3 CONDUCTOR 
CABLE 








25 IN 25 AXrc WIRE , 


25AHG 






SOLDERING KIT 








PRACTICE CARD 








6B25 PRINTED CIRCUIT 
POKER SUPPLY KIT 




N61339-78-C-0165 





6B25 RADIO RECEIVER 


6B25 


691v,-U.-L0O-3f86 


152 


SIGUAL GENERATOR 


AN/URM-25D 


6625-00-649-5193 


• 196 


rUXD ATTENUATOR 


C3J-22A/ERM-25D 






SWEEP GENERATOR 


WAVETT 186 


PTi?206910 


91 


HEADSET^ I'EXEX 


610-1 


i 


300 


PREfAULT CARD 

PASTSV^ENTlFICATI OM 
BOARD 




6910-C00-3686 




NETS CP AC 


11-7A00111-1M 




IX PROBE . TEKTRDITIX 


P6128 


6625-907-8358 


80 


IX PROBE, TEXTKDKIX 


P6006 . 


6625-7 38-6751 


80 


OSCm/JSCOPE • 


NIDA 2 07 /or. 


6910-LL-LOO-4519 


100 




6B28 


6910-LL-LO0-4519 


• 30 


UDLXIMETER 


SIMPSON 260-5P 


6625-00-6A3-1693 * 


560 


ASST JUMPER "WIRES 








DOUBLE BAN^IA TLUG 
CABX£ 




GS-OOS-06673 




KIDA CONNECTIHG 
CABLES 






100 


SKC TES COHNECTOB 




5935-00-926-7523 


100 


GROCJJDIHG STRAPS 









Per 

Item 

Cost 



57. A6 



/..95 



UO.OO 



790,00 



19A,68 



2A.90 
A7 .50 
900.00 
. 900.00 
138.00 
- Locally P rociir ed 



2.00 
1,96 
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NOMENCLATURE 


iype 

Designator 
or Device 
Ntmber , 


- National 
Stock. 
Number 


Per 
Site 

Quantity 


Ter 
^ Item 
Cost 


VACUUM TUBE 


6CA 


5960-00-557-6780 


50 


,76 ea 


VACuTOl TUBE 


6a;i6 


5960-00-179-3710 


50 


' *93 ea 


TUBE TESTER 


TV-7D/U or 


6625-00-648-8346 


20 






•tv-iod/u 








ASST VACUUM TUBES 


Assorted 


Locally procured 






MULTIGENERATOR TEST 
SIGNAL BOX 


124 Exact 




595,00 


ELECTRONIC VOLTMETER AK/USM-116' 


* ^ 
6625-00-017-8981 


37 




RCi TRAINER 


6F16 








6n6 SUPPLEMENTAL 
PARTS BOX • 










6F16 TEMPLATE- 
SET A-rf» 16 2 










POWER SUPPLY 


NIDA 201 


6910-LL-L00-4520 


CO 

53 




LOAD B0£ 


NIDA 2 OIL 




72 




AMPLIFIER (S/S) 


NIDA 202 


6910-LL-100-4522 


98 




AUDIO OSCILLATOR 


NIDA 203 


6910-LL-L00-4523 


^ 63 




FUNCTION GENERf. )R 


NIDA 204 


6910-LL-L00-4524 






AMPLIFIER (vac TUBE) NIDA 206 


6910-LL-L00-4525 






SET PRINTED CIRCUIT 
CARDS 


PC-201-1 

through 

PC-206-4 






990,00 


VOLTOHMIST 


WV-77E 




465 




SIGNAL GENERATOR 


E1C0377 






170,00 


PROJECTOR 




6730-LL-L00-4173 


108 





besseler; static 

-MOTION 



6,9 
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TRAINING MATERIAL LIST 

lULITAKy POBLICmONS 

PER SITE 



N' -^SjERS (mILPUBS) COMPUTE TITLE QUANTITY 

NAVEDTRA 34258 15-19 BASIC TROUBLESHOOTING SKILLS 40 

NAVEDTRA 34258-20/20T SOLID STATE POWER SUPPLIED/ ELECTRON TUBE 5 

POWER STUPPLIES 

NAVEDTRA 34258-21/21T . BASIC TRANSISTOR THEOKX/MULTI ELEMENT 5 

VACUUM TUBES 

NAVEDTRA 34258-22 OSCILLATORS 5 

NAVEDTRA 3A258-23 ~ MULTIVIBRATORS 5 

KAVEDTRA 3A258-24 ' WAVE SHAPING CIRCUITS ' 5 

NAVEDTRA 34258-25 SPECIAL DEVICES ' 5 

NAVTRADEV P-4047 TECHKlCAL MANUAL 6B25 40 

TM-11-6625-274-12 TECHNICAL MANUAL-TV-7D/U TUBE TESTER 5 

NAVSHIPS 9213AA TECHNICAL MANUAL - SIGNAL GENERATOR AN/URM-25D' 

MIL-STD-454e MILITAKif STANDARD, STANDARD GENERAL REQUIREMENTS 

FOR ELECTRONIC EQUIPMENT , 40 

MIL-M-15071G MILITARY SPECIFICATIONS » MANUALS TECHNICAL, 5 

EQUIPMF.NT AND SYSTEM CONTENT 

NAVSHIPS 94500A TECHNICAL MANUAL GUIDE 5 

MIL-M-38784A MILITAEX SPECinCATION, MANUALS TECHNICAL, 5 

GENERAL STYLE AND FORMAT REQUIREMENTS 

MI7-M-63000A)SM) MILITARY SPECIFICATION, MANUALS TECHNICAL 5 

GENERAL PREPARATION INSTRUCTIONS FOR MAN;)SCRIPTS 
AND ILLUSTRATIONS 

NAVSHIPS 0967 000 000 ELECTRICAL INSTALLATION AND MAINTENANCE BOOK 3 

NAVPERS_93400A ; FUNDAMENTALS OF. ELECTRONICS 40 

NAVPERS 10087c BASIC EUECTRONICS, Vol* 1 and 2 ' 40 

AlITHOR (Commercial or COMPLETE TITLE, PUBLISHING COMPANY, 

(Clvlliap ?ubs) EDITION, DATE .* QUANTITY 

• - 

i^ARKUS, JOHN ■ - ELECTRONICS AND NUCLEONICS DICTIOKARY 3 

MCGRAH-flILL 1966 

EXACT ELECTRIC CO. TECHNICAL MANUAL-EXACT 124 MULTIGENERATOR 1972' 5 

VAVETEK CORP TECHNICAL MANUAL-WAVETEK 186 SWEEP GENERATOR 5 

GENERAL ELECTRIC CO- G.E. SCR MANUAL (1973) 3 
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NOMEHCUTURE 


Typa 

b'*} OH ai" 

or Device 
Humber 


ii&Lionax 

Stock 

Number 


rer 
Site 

Quantity 


rer 

Item 

Cost 


VAtJUUM TUBE 


6C4 


5960-00-557-6780 


50 


.76 ea 








50 






TP-?!)/!] nr 










tv-iod/d 








AS ST VACUUM TUBES 


Assorted 


Locally procured 






SIGNAL BOX 


124 Exact 






595.00 








37 














PAHTS BOX 










6Fll^ TEMPLATK' 
SET A-M, 16 2 










POWER SDl'PLY 


NIDA 201 


6910-LL-L0O-452O 


53 




LOAD BOS 


KIDA 2 OIL 




72 




AMPLIFIER (S/£ 


NIDA 202 


691O-LL-10O-4522 


98 




AUDIO OSGILUTGR 


SIBA 203 


6910-LL-L00-4523 


63 




FUKCTIOK "EHERAJOR 


NIDA 204 ■ 


691O-U-L0O-4524 


44 




AMPLIHER (VAC TC3E) 


NIDA 206 


691O-LL-L00-4525 


> 




CARDS 


through 
PC-206-4 






990.00 


VOLTOHMTSr 


WV-77E 




465 




SIGNAL GENERATOR 


E 1003 7 7 






170.00 


PROJECTOR 




6730-L' -LOO-4173 


108 




BSSSELEE* Bx&flC 











H)TION 



t 



7.Z 
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TRAIKItlG IWlTERIAL LIST 



MILITAJS PTIBLICATIOHS 

PER SITE 

NUMBERS (MILPUBS) COKPLETE TITLE QUAKVITY 

NAVEDTRA 34258 15-19 BASIC TROUBLESHOOTING SKILLS 40 

NA^'EDTRA 34258-20/2frf SOLID STATE POWER SUPPLIED /ELECTRON TUBE 5 

POWER SUPPLIES 

NAVEDTRA 34258-21/21T BASIC TRANSISTOR THEORY/MULTI ELEMEJrr 5 

VACUUM TUBES 

NAVEDTRA 34258-22 OSCILLATORS 5 

NAVEDTRA 34258-23 MULTIVIBRATORS ^ 5 

NAVEDTRA 34258-24 WAVE SHAPING CIRCUITS ' 5 

NAVEDTRA 34258-25 SPECIAL DEVICES 5 

NAVTRA23EV P-4047 TECHNICAL MANUAL 6B25 ' AO 

TM-11-6625-27A-12 TECHNICAL MANUA:.-TV-7D/U TUBE TESTER 5 

NAVSHIPS 92134A TECHNICAL MANUAL - SIGNAL GENERATOR AN/URK-25I> 40 

MIL-STD-454e ICLITASY STANDARD, STANDARD GENERAL REQUIREMENTS 

FOR ELECTRONIC EQUIPMENT ^0 

M1L-M-15071G ' MILITARY SPECIFICATIONS, MANUALS TECHNICAL, 5 

EQUIPMENT AND SYSTEM CONTENT 

NAVSHIPS 94500A TECHNICAL MANUAL GUIDE 5 

MIL-K-38784A MILITARY SPFCinCATION, MAIIUALS TECHNICAL, 5 

GENERAL STifLE AND FORMAT REQUIREMENTS 

MIL-K-63000A)SM) MILITARY SPEaFICATIOR, MANUALS TECHWICAL ? 

GENERAL PREPARATION INSTRUCTIONS FOR MAtlUSCRIPTS 
A^^D ILLUSTRATIONS 

NAVSHIPS 0967 000 000 ELECTRICAL INSTALLATION AND HjaiJTEKANCE BOOK 3 

NAVPERS. 93400A FUNDAMENTALS OF. ELECTRONICS 40 

NAVPERS 10087C BASIC ELECTRONICS, Vol. 1 and 2 '40 

AUTHOR (Cowaercial or COMPLETE TITLE, PUBLISHING COMPANY, 

(ClviUan Pubs) EDITION, DATE QUANTITY 

MARKUS, JOHN ELECTRONICS AND NUCUEONICS DICTIONARY 3 

MCGRAW-HILL 1966 

EXACT ELECTRIC CO. TECHNICAL MANUAL-EXACT 124 MULTI GENERATOR 1972 5 

VW^TEK CORP TECHNICAL MANUAL-WA\'ETEK 186 SWEEP GENERATOR 5 

GENERAL ELECTRIC CO. G.E. SCR MANUAL (1973) 3 
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V 



3f 



RCA CORPORATIOH 
CSA 299/ 

ANSI ^32, 2-1970/ 
IEEE No, 315 

RCA CORP 

SIMPSON 
ELECTRIC C0„ 



RCA SOLID STATE '74 DATA BOOK SERIES SSD 
200B (1973) 

GRAPHIC SIMBOLS FOR ELECTRICAL AND ELECTRONICS 
DIAGPJiM5» TIIE IKSTHTUTE OF ELECTRICAL AND 
ELECTRONICS EKGHIEERIHG, INC, /AMERICAN NATIONAL 
STANDARDS INSTITUTE, INC., 17 November 1970 

VOLTOHMlfST TYPE WV-77E, 3-64 

VOLT-OKM-MILLIAMMETER' 
260, Series 5P» 1967 



NIDA CORP 
NIDA CORP 
NIDA CORP 
NIDA CORP 
NIDA CORP 
NIDA CORP 
SYKETRICS CORF, 
HDA COHP — 



TECHNICAL MANUAL - NIDA 201 
TECHNICAL MANUAL - NIDA 201L 
TECHNICAL MANUAL - NIDA 202 
TECHNICAL MANUAL - NIDA 203 
TECHNICAL MANUAL - NIDA 204 
TECHNICAL MANUAL - NIDA 206 
TECHNICAL MANUAL - OSCILLOSCOPE 6B28 
TECHNICAL MANUAL - OSCILLOSCOPE NIDA 207 



OR 



40 
40 
40 
40 
40 
40 
40 
40 
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